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The Port of Freetown, Sierra Leone. 
Freetown, the capital and seaport of Sierra Leone, British West 


Atrica, with a population approaching 50,000, is one of the 
principal ports on the west coast of the African Continent, and 
possesses an excellent and commodious natural harbour. It is 


the headquarters of H.M. Forces in West Africa, and an important 
fueling station, bunker coal being supplied by the Sierra Leone 
Coaling Co., Ltd., and bunker oil by the Freetown Oil Bunkering 
Service. The coastline at the approaches to the port is indented 
by the broad estuary of the Sherboro, by Tawry Bay and the 
estuary of the Sierra Leone River. This estuary is about 20 miles 
in length and from 3 to 8 miles broad, and joins the Atlantic Ocean 
immediately north of the Peninsula of Sierra Leone. Its principal 
branch, the Rokelle River, is navigable for small vessels for a 
distance of 60 miles. 

Sierra Leone was discovered by the Portuguese explorer Piedro 
de Cintra in 1462, but the first serious attempt to establish a 
civilised settlkement was not made until 1787. when land was 
purchased by an Englishman named Captain Thompson from 


Naimbana, the native King of the territory. The scheme proved 
failure, and in 1791, a newly-constituted undertaking known as 


the Sierra Leone Company was granted permission to establish a 
colony for liberated African slaves. This venture also, met with 
little success and after many vicissitudes the Company, in 1807, 
transferred all its rights to the English Crown. The present terri- 
tory comprises a British Colony, and a Protectorate constituted in 
1896. It has an area of 31,000 square miles (a little larger than 
Scotland) with a population of about 1} million. 

The accommodation at the Port of Freetown is at present limited, 
and apart from a few jetties which are privately owned, consists of 
tliree steel jetties known as Government Wharf. Large vessels 
ave unable to tie up alongside and have to anchor in the harbour, 
s. that cargoes can only be landed from lighters. The cargo- 
hindling appliances consist of 8 cranes, ranging in size from 2-ton 
t 10-ton lifting capacity. 

rhe considerable increase in traffic during the recent war, placed 
a great strain on the resources of the port, and realising the need 
fr improvement, a Committee was appointed to consider pro- 
posals for the construction of a new quay and the reorganisation 
o! the management. Their Report was published in 1944, and as 
it makes a very interesting study in port planning, their recom- 
mendations form the basis of the leading article for this issue. For 
tle details of the modifications subsequently agreed upon, we are 
indebted to the consulting engineers, Messrs. Coode, Vaughan-Lee, 
Frank & Gwyther, who also supplied the Plan and illustrations. 
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The new deep-water quay is to be constructed at Fourah Bay, 
which is situated approximately 2 miles east of the town and 
Government Wharf, and will be connected with the existing rail- 
way at Cline Point. It will be used chiefly for the shipping of 
chrome ore and palm oil and for the import of coal for the Sierra 
Leone Railway. It is hoped also to handle a certain amount of 
traffic from the neighbouring territory of French Guinea. 

It is of interest to note that since the 1914-18 war the trade of 
Sierra Leone has averaged less per capita than the trade in other 
British West African colonies. Its principal exports are palm oil, 


kola nuts, ginger, piassava (for brushes), rice, cocoa, peppers, 
iron ore, diamonds, gold and rubber. Imports chiefly comprise 
cotton goods, tobacco, provisions, spirits, coal, petroleum oils, 


bags and sacks, building materials and machinery. 

Now that legislation has been passed for additional financial 
assistance to be afforded to the Colonies, there are encouraging 
prospects of considerable development of the interior of the country 
once the transport facilities have been improved. The construc- 
tion of the new deep-water quay is therefore a matter of importance, 
as its provision will be of inestimable value in speeding up the 
handling of cargoes, thus giving an impetus to the large-scale 
developments which are to be put in hand. 

Opposition to St. Lawrence Seaway Project. 

Adverting to our Comment in last month’s issue of this Journal, 
we now learn that opposition to the St. Lawrence Seaway project 
is intensifying among shipping interests centred at the Ports of 
New York and on the United States seaboard of the Atlantic and 
that an energetic campaign is being pursued to prevent the passage 
of the project through U.S. Congress, now that legislation on the 
matter is impending. The objections put forward by the opponents 
of the project include an allegation of insufficient draught allowed 
for shipping. The proposed depth of the Channel is 27-ft., and after 
deducting a margin of 3-ft. or so for keel clearance and possible 
““ squat ’’ the resultant would fall short of requirements for fully- 
laden vessels. Furthermore, it is contended that during the winter 
months, ice, fog and poor visibility would seriously reduce its 
effective operation and would render it an uneconomical proposi- 
tion. It is further claimed that the restriction imposed on draught 
in ship construction would weaken the national defence, though 
this argument does not seem of very great validity. 

At any rate, there is prospect of serious and tenacious opposition 
which seems to be well organised. A Committee under the 
Chairmanship of Mr. Cornelius Callaghan, vice-president of the 
Maritime Association of the Port of New York has been formed to 
consolidate the opposing elements which include the railway and 
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coaling industries with the co-operation of several maritsme labour 
organisations as well as the port authorities of the ports affected 
(New York, Boston, Baltimore, Philadelphia, New Orleans, etc.). 

With regard to the criticism of the limited draft, it is argued by 
the proponents of the scheme, that even if the depth of the channel 
is restricted to 27-ft., there is no reason why it should not be 
utilised to its fullest extent, and the proposed depth would be 
sufficient to accommodate the large majority of the vessels which 
would wish to use the seaway. They contend that the construction 
of the seaway is no longer a local issue but has now assumed 
international importance, particularly in regard to the future 
coramerce of the North American Continent. They also visualise 
the day when a great saving in costs will be made by firms which 
will be able to load their vessels at ports on the Great Lakes and 
carry the cargoes to any part of the world without incurring 
transhipment costs. 

The project will be very costly, and will need a toll of about 
$1.25 per ton for the use of the seaway to recover the cost of con- 
struction, and those opposed to the plan claim that the imposition 
of such a high rate would reverse the policies of the United States 
and Canada of providing the free use of their inland waterways. 
They also doubt whether the revenue derived from these charges 
would be sufficient to reimburse the total cost of the scheme. 
Difticulties of Rhine Navigation. 

The widespread drought which has prevailed this Summer 
throughout the greater part of Europe has appreciably affected 
the rivers and inland waterways of several Continental countries. 
In particular, reports have been received that the situation on the 
River Rhine has deteriorated alarmingly within the last month or 
two, and owing to the reduced depth of water, 280,000 tons of 
inland shipping has been brought to a standstill. It is stated that 
during the month of October the traffic fell to little more than 
100,000 tons, compared with 535,000 tons in September and 
800,000 tons in August. The serious handicap under which the 
transport authorities in Europe have been labouring will be better 
appreciated when it is realised that of a total of 240,000 tons of 
German coal which had been allocated for export during October, 
only 60,000 tons could be shipped. All Rhine shipments to France 
and Switzerland had to be suspended and transit cargo for those 
countries arriving in Antwerp had to be forwarded by rail. Even 
up to Duisburg, ships could only be loaded to about a third of 
their capacity so that only priority cargoes could be dealt with. 
There is little doubt the authorities, in order to overtake arrears 
of shipments, will be compelled to make further intensive use of 
the already over-burdened railways and as their worn-out condition 
renders them barely able to cope with present demands, an alterna- 
tive service will have to be found if complete collapse is to be 
avoided. It is to be hoped that a successful solution to the 
problem will be found at the forthcoming conference of the Allied 
Authorities which is expected to be held at Geneva in the near 
future. 

European Port Facilities. 

After carrying out a comprehensive survey of European port 
facilities on behalf of an American organisation known as the 
Word Trade Corporation, Mr. Carl G. Holmquist, a New York 
engineer, has reported that most of the facilities which suffered 
damage during the recent war have been restored to a point where 
their present capacity exceeds current shipping demands. Also, 
for the majority of European ports, any increase in trade in the 
immediate future will be largely dependent upon the volume of 
cargoes received under any relief and rehabilitation schemes 
sponsored by the United States. 

With regard to dock labour costs, Mr. Holmquist estimates 
that the wages of European dock workers is a third of that in the 
United States, but in spite of the appreciably higher rates, 
stevedoring costs in New York are about equal to the costs pre- 
vailing in the United Kingdom, and are only a little higher than 
those at Continental ports. He also claims that the turn-round 
time of cargo ships at New York is much less than in Great Britain 
and is about equal to that of the Continental ports he inspected. 

In view of the numerous complaints in the American press, both 
of high handling costs and of long delays at a number of ports in 
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the United States, and especially in New York, these latter 
allegations will be accepted in this country with a certain amount 
of reserve. 

The Turn-Round of Ships. 


The turn-round of shipping with the need for reducing to a 
minimum the time a ship spends in port is, in fact, a topic which 
has been much discussed in recent months. The problem was 
referred to by Mr. T. W. Royle, C.V.O., M.B.E., M.Inst.T., 
in his Presidential Address which he recently delivered to 
the Institute of Transpori. Reviewing some of the subjects to 
which he suggested the Insti.ute should energetically apply its 
collective mind during this year of change, Mr. Royle said ‘‘ Have 
we in this country too many ports and are they designed and 
equipped to secure the speediest turn-round of all the vessels 
using them which is vital to making the maximum use of our 
shipping resources? ”’ 

As far as the first part of the question is concerned it is weil known 
that the majority of the larger ports have ambitious development 
schemes prepared or contemplated, and only the shortage of 
materials and labour prevent their plans being put in hand imme- 
diately. Whether the increased competition between ports will 
prove advantageous from an economic point of view can only be 
a matter of opinion and Mr. Royle’s question is pertinent. Are 
too many ports planning to increase their cargo handling capacity 
without first considering whether there is likely to be a correspond- 
ing increase in the volume of shipping, so that the additional 
facilities will be fully employed? 

The second part of Mr. Royle’s question is continuaily being 
asked by all concerned with shipping, and complaints of delays 
in port are heard on every side. In view of the difficulty of obtain- 
ing replacement of plant and cargo-handling machinery, many 
ports are working at a disadvantage, but there are stil] ways and 
means of making the fullest use of all the labour and equipment 
that is available. In a number of cases the organisation at the 
ports could be improved, and once this was made more efficient, 
an appreciable speeding-up of working methods would result. 

Some practical advice and suggestions for promoting quicker 
turn-round will be found in this month’s instalment of the article 
on Port Operation which appears elsewhere in this issue. The 
authors have gone into this question in some detail, and although 
written principally for students, their recommendations can well 
be studied by more experienced operators. They have very 
properly. avoided the controversial issues which are raised by the 
consideration of such matters as alleged restrictive practices, but 
much of what they have written gives room for thought. 

They have Grawn attention to the value of the joint use of ships 
gear and quay cranes in certain instances, and anyone who has had 
experience in port operation will agree that at many ports, it is 
very rarely indeed that they would see both appliances at work 
together on the same hold. Another question is whether quay 
staffs fully appreciate the important part they can play in promot- 
ing ships turn-round, and if they do, whether that fact is suffi 
ciently understood by Cargo Superintendents and stevedores. Th« 
answer to such a general question can only be supplied by the 
individuals themselves, who however co-operative they might be 
know that whatever their moral responsibilities, their lega! 
responsibilities finish, in most cases, at the ships rail. 

The subject of speedier ships turn-round is a complicated on 
which touches many organisations, but there is much that can be 
done in and around the ship when she is at her berth by a know- 
ledge of, and the application of simple first principles. It was a wis: 
man who said dock operating is 90°, common sense. 


Radar for Tay Ferry. 

Yet another instance of the growing interest Port Authorities 
are taking in radar development is to be found in the announce- 
ment that the Dundee Harbour Board has approved the installa 
tion of radar on one of their vessels which is employed on the Tay 
Ferry service. The presence of sandbanks on the three mile trip 
makes navigation dangerous during fog, but with radar, a regular 
service will be maintained. This will be the first ferry service 
in Scotland to adopt radar. 
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The Port of Freetown, Sierra Leone 


Proposed Deep Water 


Quay at Fourah Bay 





HE following account is based on the Report of a Com- 
mittee, appointed in 1944 by His Excellency the Governor 
of Sierra Leone, under the chairmanship of Brigadier R. 
Briggs, D.S.O., M.C., Director of Service Works, to 
report on the proposal to construct a deep water quay at Free- 
town.* The terms of reference of the Committee were as follows: 
(1) To consider the dimensions of a deep water quay such 
as will be required to operate the Port of Freetown after 
the conclusion of the war. 
The site or alternative sites recommended for such a 
quay, taking into account the provision of the facilities 
under (3) below. 
The facilities and ancillary 
provided at such a quay. 
The type of organisation recommended for the manage- 
ment of the port. 
The general financial aspect. 


services which should be 


Dimensions of Quay 

The Committee considers that, with a deep water quay at 
Freetown, the shipping lines would tend to use Freetown as a 
sfeeder port for the other West African out-poris that have not 
the same facilities as Freetown, and that main line vessels will 
be used to discharge cargoes and passengers at Freetown for 
transhipment to coasting vessels for distribution to the smaller 
ports. The Committee, therefore, recommend that two berths 
each of 500 feet and one berth of 200 feet be provided in order 
to accommodate two main line vessels and one coasting vessel 
or collier at the same time. The pre-war trade of the port could 
have been handled over one berth of 500 feet, but if two large 
ships came into port at the same time one would have to remain 
in the roads until the first ship had been discharged. Allowance 
must be made for an expansion of trade in post-war years, and 
for these reasons a length of quay of 1,200 feet is recommended. 
The width of wharf recommended is 185 feet, for reasons given 
below. The depth of water recommended at the face of the 
wharf is a minimum of 32 feet at low water ordinary spring tides 
throughout the length of the wharf, so that the largest vessels 
can berth anywhere along the wharf. 


Site Recommended for a Deep Water Quay 

The Committee are unanimous that the Fourah Bay site is the 
only practicable site available. This site was selected by the 
consulting engineers, Coode, Mathews, Fitzmaurice & Wilson, in 
'909, and again by Mr. Gwyther, of the same firm (now Coode, 
\aughan-Lee, Frank & Gwyther), in 1942. *Work was started 
id abandoned on this site in 1918, and again in 1942-43. Other 
issible sites have been absorbed in H.M. Dockyard at Kissy or 
ould entail expensive land reclamation at a much greater cost. 
he Acting Harbour-Master, the Port Manager and the Ministry 
War Transport representative, who each have extensive know- 
| dge of the harbour, expressed themselves satisfied that the run 
the tides past this site will not create difficulty in berthing 

ips and the Committee are satisfied on this point. 


Facilities Which Should be Provided 

(a) Type of Structure.—The wharf should be of a permanent 
iture, either in the form of a reinforced concrete structure or a 
‘lid masonry or concrete wall with earth fill behind. (The con- 
lting engineers have since advised that the structure shall be 
concrete blocks with earth fill behind.) 

(b) Rail Facilities—A running line from Cline Town railway 
ition to the wharf site was under construction when the work 


*Since the official Report was published i in Anant 1944, a shor 

modifications to the original scheme have been recommended, and 

etails of the alternative plans, as finally adopted, have been kindly 
ipplied by the Consulting Engineers. 





was abandoned, and is nearly completed. Rail sidings have also 
been partly constructed at the east end of the wharf site to serve 
the wharf and Cline Point wharf on to which spurs have been 
constructed. On the deep water quay it is recommended that 
two sets of rails be laid at the wharf face in front of the transit 
sheds, two sets immediately in rear of the transit sheds and one 
set of rails at the extreme rear of the wharf. It is now planned 
that a third set of rails shall be added in front of the sheds. 

(c) Road Access.—Road access has already been constructed 
down College Road past the rear of Farren Point wharf to the 
west end of the quay, surfacing is required on the portion be- 
tween Farren Point wharf and the deep water quay. The east- 
ward access road leading to Cline Street has been partially 
excavated. Passage for vehicles over the quay should be pro- 
vided by a roadway clear of rail sidings, 40 feet wide in rear of 


Looking East towards Cline Point from top of Cliff. 


the transit sheds. Vehicles passing in front of these sheds must 
travel over the railway sidings, which must be laid flush as it is 
desired to keep the distance from the wharf face to the transit 
sheds to a minimum. 

(d) Cranage.—The Committee consider that ships’ gear can 
load and discharge all cargoes exeept heavy lifts, and that it is 
unnecessary to provide cranes except for one 15-ton crane, which 
should be of the portal or semi-portal type and be capable of 
travelling the length of one berth as a minimum. The revenue 
from this crane cannot be expected to provide for its depreciation 
and maintenance, but it is considered that a 15-ton crane is a 
necessary facility. Two 5-ton portal cranes are recommended 
for coaling. It has now been decided that at present only two 
5-ton and one 3-ton cranes will be provided. These will be fitted 
with grabs for coaling. 

(e) Width of Wharf.—The width of wharf proposed under the 
1909 scheme was 185 feet, which allowed a depth of water of 30 
feet. This was no doubt considered by the consulting engineers 
to be an economic width in consideration of the amount of 
excavation required to provide the filling behind the wharf wall. 
Under the present proposals, more fill may be required, in which 
case a wider wharf could be provided. The Committee, there- 
fore, give the minimum dimensions required, which agree with 
the 185 feet allowed in the 1909 scheme. This allows a width of 
shedding of 75 feet. 

(f) Transit Sheds and Export Warehouses.—The maximum 
area of shedding possible should be built on the wharf consistent 
with the space required to clear cargoes efficiently. On the basis 
of pre-war imports, only one shed of 75 feet side and 300 feet long 
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The Port of Freetown, Sierra Leone—continued 


is required. Any shedding not required for transit and imports 
could be profitably rented to exporters for the storage of their 
produce awaiting shipment, Such accommodation being on the 
wharf itself should be in great demand owing to the saving of 
transport and double handling of the produce if stored elsewhere 
in Freetown. As trade expands, more shedding would be avail- 
able for imports and firms would then build more export sheds 
for their use in the area of the new port if the increase of their 
exports warranted this. The maximum shedding that can be 
built is 940 feet by 75 feet. It will be divided into three sheds, 
two of 300 feet and one of 340 feet. 

Export Warehouses.—The average time of turnover of export 
produce in store may be taken as one month. Palm kernels may 
be stacked 14 feet high and, allowing for passages and working 
spaces in the sheds, these occupy 75 cubic feet per ton of kernels. 
The length of shed required for 7,800 tons, which is the highest 
eslimate, is 550 feet of shed 75 feet wide. Two of the 300-foot 
sheds can be used for this purpose, which will house 8,510 tons. 

Transit and Import Sheds.—Taking a high figure of imports 





SIERRA LEONE- FREETOWN \ 
Site Plan showing position of Proposed New Quay. 
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as 7,500 tons per month, this class of cargo occupies 80 cubic 
feet per ton, allowing for passages and stacking spaces. A con- 
venient height of stacks in transit sheds can be taken as 5 feet. 
A shed 300 feet long will allow storage of 1,400 tons at a time, 
which allows an average of five days for cargoes to be cleared 
by consignees, which is considered ample. 

King’s Warehouse.—There is a balance of 40 feet run of shed 
available for use as the King’s Warehouse, which will meet the 
requirements of the Comptroller of Customs. This will be in the 
centre of the ground floor of No. 2 shed. 

(g) Office, Customs and Passenger Accommodation.—The 
Committee recommend that office accommodation should be built 
as a second storey on the roof of two of the warehouses, leaving 
the roof of the third warehouse vacant, so that if future expan- 
sion of imports and exports render it desirable, a further export 
warehouse could be built on this roof. Nearly the whole of the 
space on one roof will be required to house the Customs Depart- 
ment and its passenger and baggage examination rooms. It is 
considered that the Customs Department will have to move com- 
pletely from its present accommodation in Freetown. The Cus- 
toms examination room should be immediately above the King’s 
Warehouse, and a baggage lift will probably be required between 
the two. 

The offices required on the roof of the second shed are port 
offices; passport control, immigration and health; harbour-master, 
cable and telegraph, telephone exchange, waiting-rooms and 
lavatories. Some of these might be better housed in the Customs 
block. The shipping firms have stated that they would avail 
themselves of and rent offices on the wharf and they will probably 
require at least half of one block. 

It would be an advantage is access could be provided by move- 
able gangways from ships’ decks to the level of the office and 
Customs blocks on to the roof of the sheds. A passenger bridge 


could be provided from the same level from the rear of the offic: 
to the clitf top behind the wharf. The advantage of this is that 
the wharf would be kept clear of passengers and the traffic of 
persons not concerned with handling cargo. This control oi 
passengers and individuals would increase security and so minimis« 
pilferage. A road will be necessary on the cliff top and a car 
park to connect to the landing end of this bridge. 

It has since been decided that Sheds No. 1 and 3 shall 
be one storey high. No. 2 will be a double storey shed, having 
general offices, customs offices and passenger accommodation on 
the second floor. The consulting engineers have also advised 
that no useful purpose will be served by the provision of movabk 
gangways. 

(h) Bunkering of Ships—Coal.—The Manager of the Sierra 
Leone Coaling Company was called in for consultation by the 
Committee in regard to coal bunkering. He stated that about 
50 per cent. of ships now being built are coal-burning and 50 
per cent. are oil-burning. Post-war building is likely to favour 
an increase of oil-burning vessels. He stated that 50,000 tons of 
coal were required per annum in pre-war years for ships’ bunkers, 
and future requirements could be assumed to be between 50,000 
and 70,000 tons per annum. The Sierra Leone Railway required 
between 5,000 and 10,000 tons per annum in addition. The 
alternatives were considered as to whether:— 

(a) The discharge and loading of coal should be carried out 
by mechanical means to and from coal stacks on the cliff 
at the rear of the wharf. 

(b) By building coal yard and sidings in extension of the 
wharf at the east end which would entail a consider- 
able earth fill in the shallow water at that end. Coal 
would then be carried to and from the coal stacks by 
railway wagon to the ship’s side and unloaded and docked 
by ships’ gear supplemented by two 5-ton portal cranes 
supplemented by 3-ton grabs for discharging colliers. 


Of the two alternatives (b) is preferred, as it would be possible 
to coal a vessel in any berth on the wharf‘and coaling could con- 
tinue during ordinary discharge of cargo, and a ship would not 
have to proceed to a special coaling berth after her discharge 
was completed. The speed of bunkering and discharging would 
be satisfactory, a ship requiring 500 tons being bunkered within 
ten hours. 

The area of coal stack required is 60,000 square feet and space 
for two rail sidings in addition. 

The Committee were not unanimous on this as the Ministry of 
War Transport representative and the Acting Harbour-Master 
considered that coaling from rail at the ship’s side would impede 
the handling of other cargoes. It was agreed that the cheapest 
of the two methods should be decided on, bearing in mind that 
should coal bunkering decrease considerably in future, the filled 
in portion proposed in (b) would be useful for other purposes 
if expansions were undertaken in future. 

After the Committee’s recommendations on this point had been 
carefully considered by the interested parties, it was finally decided 
that their proposals shall not be proceeded with, and the exist- 
ing coaling arrangements are to be maintained. In the case of 
the Sierra Leone Railway, however, it has now been agreed that 
ultimately coal will be unloaded at the new quay and stored ot 
the area to be reclaimed at the east end. : 

Oil and Water.—Oil and water storage should be provided in 
tanks on the top of the cliff in the rear of the wharf and fed by 
pipe across the wharf, and ships supplied through hydrants pro- 
vided at each berth. The oil tank should be filled by the oil- 
bunkering firm through a pipe line- from the oil tanks at Kissy 
or direct from oil tankers. A third pipe system should be built 
into the wharf face, or room left in the pipe trench for a third 
pipe, for the loading of palm oil should processing of palm oil 
be carried out in Sierra Leone in future. 

(i) Lighterage.—Lighterage will be necessary in the case of 
produce arriving by river craft. When the quay is not fully 
occupied by ships these craft can be discharged on to the quay by 
mobile cranes. Lighterage may occasionally be resorted to where 
it is necessary to hasten discharge or coaling of a vessel. 
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The Port of Freetown, 


Looking West from Access Road, showing site of proposed 
Blockmaking Yard. 

Cline Point wharf, which will be connected by rail with the 
proposed deep water quay, is a suitable lighterage wharf and is 
equipped with travelling cranes. 

It is anticipated that when a deep water quay is completed the 
lighterage wharves at Government Wharf (for position in re- 
lation to the proposed quay, see key plan) will be dismantled 
and the area taken over for town planning. The Director of 
Public Works is concerned at the condition of the under-water 
structure of this wharf, and anticipates that large expenditure 
would in any case be necessary to prolong its life. 

It is recommended that any attempt by firms to use lighters in 
competition to the wharf be discouraged, and that lighterage is 
only allowed in cases agreed by the Port Authority. It is not, 
however, thought that lighterage can compete economically with 
the deep water quay. 

(j) Provision of Tugs.—It will be necessary to provide two tugs 
for the berthing of ships. These tugs will be the property of the 
Port and Marine Department, who will require a loan of the 
capital expenditure involved. Two second-hand tugs of the 
‘‘ Empire ’’ class, now operating in Freetown, are suitable. 

(k) Accommodation for European Staff.—It will be necessary 
to provide accommodation for the nine Europeans who will form 
the Port Management staff. 


Type of Port Organisation Recommended 


The Committee are unanimously agreed that the quay and its 
ancillary facilities should be placed under and operated by one 
centrally-controlled organisation. It must be managed on business 
lines, and all possible profits would accrue from any operation of 
handling cargoes from or into ships’ 
holds, until the cargo leaves the wharf 
area, should be a direct revenue of the 
wharf and should not go to commercial 
interests. The Committee are strongly 
of the opinion that a wharf can be more 
economically operated under a central 
organisation than under present methods, 
where each lighterage and stevedoring 
agency maintains a number of perm- 
anent labour gangs, some of which are 
idle for days on end during slack periods 
for any particular agency. The central 
operation also ensures that a shipping 
firm does not obtain a monopoly in 
handling cargo and is thus able to charge 
high handling rates which discourage 
ships other than those owned by the firm 
in question, thus leading to a monopoly 
of the shipping using the port, and con- 
sequently leading to high freight charges 
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Sierra Leone—continued 


on Sierra Leone exports, to the detriment of the trade of the 
country. Only by all operations being conducted by the manage- 
ment can rates on cargoes be kept to a minimum and the 
maximum encouragement be given to shipping to use the port. 

It is recommended that all handling of coal in the port area be 
undertaken by the Port Authority, as this will lead to a further 
economy in labour and enable cheaper bunkering rates to be 
offered-to ships. A further advantage is that the Port Authority 
will be the only agency handling the ship and the planning of 
the bunkering and handling other cargo will be facilitated and 
ensure the quickest turn round of a ship. 

The Committee, therefore, recommend that the quay should 
be managed. and operated by a Harbour Board, on the lines of 
London or Liverpool Harbour Boards, under the presidency of 
the Wharf Manager, with representatives of Government and the 
commercial interests on the Board. 

The present Government Port and Marine Department should 
be retained as a separate organisation. 

General Financial Conditions 

(a) Estimates have been prepared by the Committee of the 
profits and losses that may be expected under different conditions 
of operation with capital redemption over 25 years. The ton- 
nages to be handled on which revenue is estimated are based on 
the average of the three pre-war years 1936, 1937 and 1938. This 
is considered a conservative figure, as it makes no allowance for 
increase in imports or exports that may accompany post-war 
development. Any increase in trade will progressively increase 
the percentage of profit. The size of wharf and warehouses pro- 
vided allow for a considerable expansion of trade without further 
capital expenditure. 

(b) If the quay is operated by the Port Authority and all 
income from handling cargo over the wharf and into ships accrues 
to this authority, and the total charges on cargoes are at the same 
rate per ton as is charged at Government wharf at present, which 
includes the cost of lighterage, the profit per annum will be £29,500 
and the capital value of the quay, buildings and appliances will 
be repaid in 25 years. The advantage to shipping will be that a 
ship will be more rapidly turned round, at no greater cost than 
at present, and the shipping company will save ships’ time. 

(c) Port charges at Freetown are, however, recognised as high, 
and with high charges shipping is not encouraged to use the port. 
Any increase of charges on cargo, over that on similar cargo 
from other ports (in the case of palm kernals, Far Eastern ports) 
entails a reduction of profits to the producer, discourages pro- 
duction and reduces the country’s prosperity. The Committee 
considered what would be an economic rate which would en- 
courage trade and shipping, and be remunerative to the port 
The rates suggested show that the quay can be operated at an 
estimated annual profit of £5,500. 

(d) The total capital required for the deep water quay as re 
commended together with the cost of the new Customs accom- 
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The. Port of Freetown, 


modation on the quay, the interest on which will be a charge on 
tle Customs Department, and of two tugs, the cost of which will 
be a charge on the Port and Marine Department, is estimated to 
amount to £700,000. 

Now that a number of modifications to the original scheme have 
been approved and adopted, it is found that the figure quoted 
above no longer holds good, as although the amount of work on 
the project has been reduced, prices have appreciably increased 
since the Report was prepared. 


Construction of a Deep Water Quay Recommended 

The Committee were unanimous in recommending that a deep 
water quay be constructed at Freetown for the reasons sum- 
marised below:— 

(a) Financially, the quay can be built and operated by the Port 
Authority at a profit, with charges on cargoes at a considerably 
reduced rate than at present charged. With any increase in the 
trade of the Colony above the pre-war figures, a progressively 
large profit should accrue, or, conversely, charges can be reduced 
to the benefit of producers, 

(b) Freetown is ideally situated as a port with the best road- 
stead between Europe and the Cape. 

(c) If the quay were to be operated without any profit the 
general revenue of the country would be increased by the increase 
of trade. 

(d) The Committee consider that immediate post-war costs 
should not unduly deter the early building of this quay. The 
time for decision on this question should not be delayed, as this 
is a time when shipping lines and commercial concerns are making 
their post-war plans. Sierra Leone products should be put on 
the market at advantageous rates before competition from Far 
Eastern producers becomes acute, so that they will then have an 
established market. 

(e) The Committee also recommend that the operation of the 
quay and the handling of all cargoes within the port area should 
be undertaken centrally by the Port Authority, and that all 
income derived from these operations should accrue to the Port 
Authority. They further recommend that consideration be given 
to the grant of a loan on a 40-year basis in view of the long life 
of such a structure, Any loan is to be free of interest for the first 
5 years. 

(f) The Committee express the opinion that the co-operation 
of the shipping and commercial firms will add much to the suc- 
cess and ease of working of the Port Authority. 





Exceptional Tidal Levels 


By HERBERT CHATLEY, D.Sc. Eng., M.LC.E. 

One of the great concerns of the harbour engineer is the 
occurrence of exceptional tidal conditions, which raise the water 
level to unusual heights or reduce navigable depths to unusually 
small values, Unusual ranges of tide are also accompanied by 
ulusually strong currents and may also involve large differences 
oi the times of high or low water from those which are normal. 

There are four sorts of damage which may occur from these 
piienomena :— 

(a) Flooding of wharves or warehouses or even large riparian 
areas; 

(b) Rupture of dykes by the overtopping of erodible crests; 

(c) Grounding of ships at very low water; 

(d) Excessive erosion of concave shores or even of sea bed. 

Speaking broadly, the extra rise or fall of water levels due to 
wind, at ordinary spring tides, may easily compare or even exceed 
the greatest astronomical effects of unusual spring tides occurring 
in calm weather. Thus, in the North Sea, near to the mouth of 
tie Elbe, strong westerly winds may raise the sea level by as 
much as ten feet, and, in the Jade, these wind effects are so 
much more important than the astronomical tides that they are 
paramount in deciding the heights of sea walls. This is, how- 
ever, a remarkable case and it does not often happen that, even 
in cyclonic areas, the sea is raised by wind by more than 
five feet. Nevertheless, in the Bay of Bengal and on the China 
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Coast and in the Gulf of Mexico, the effects of cyclonic winds are 
much dreaded. Obviously, if such wind effects are superposed on 
unusual astronomical conditions, perhaps together with local fresh 
water river effects and low barometer (which raises sea levels by 
about a foot for every inch fall of the mercury) most unpleasant 
combinations of circumstances can occur. 

Spring tides occur on about the second and sixteenth day of 
the ‘‘ moon ”’ (synodical month), but vary somewhat from moon 
to moon. In the summer the barometer is usually lower than in 
the winter, so that the levels are a little higher. The proximity 
of a large river raises the water levels during the spate season 
and lowers them during droughts. Thus in Shanghai the water 
levels are about a foot higher in summer than in winter. At the 
equinoxes, when, at new or full moon, both sun and moon are 
on the celestial equator, tides are a little stronger than usual. 
When the moon is nearest (perigee), the effects are greater than 
when it is farthest (apogee). The interval between perigee and 
perigee is 27.55455 days, whereas the average lunar month (new 
moon to new moon) is 29.53059 days, so that in 14 lunar months 
the moon reaches perigee 15 times. Since spring tides occur after 
both new and full moon, this means that perigee-spring tides occur 
at intervals of 2213 days and 192 days alternately and shift round 
in the year. After eight years (99 moons or 106 perigees) , perigee 
spring tide occurs about the same time of year. There is also a 
fairly good recurrence after nineteen years, in which period (235 
moons) there is a nearly exact repetition of the sun and moon’s 
positions on the same day of the year. The famous cycle of 223 
moons which dominates eclipses has very little to do with tides, 
since it refers to the period in which the new or full moon recurs 
at the moon’s ‘‘ nodes’”’ or points where the moon’s path cuts 
the sun’s path. As the angle between the two paths is quite small, 
the departure of the moon from the sun’s path (celestial latitude) 
has only a little effect on the strength of the combined tide. This 
period of 223 moons is commonly, but incorrectly, called a Saros. 

There are still other factors concerned with the changes in the 
moon’s distance from the earth at perigee, there are small dif- 
ferences in the distance of the sun from the earth (nearest in early 
January and farthest in early July), and on top of all these there 
are changes due to the position of the sun and moon with regard 
to the horizon of the place (other things being the same, the tidal 
currents are strongest when the sun and moon have crossed the 
south at a level of 45 degrees above or below the horizon), har- 
monic oscillations developed in shallow water, and reflection of 
the tidal waves from shores. 

Taking all these things into account, it appears that sometimes 
the astronomical tide may be some 15 per cent. greater in range 
than the average spring tide. 

According to Pettersson, peculiarly severe conditions occurred 
in December, 1433, and will recur in A.D. 3200, but nearly as 
bad happen every 92 years, the last being in 1889 and the next 
in 1981. Whilst these may be important, because they last for 
some time, it must again be emphasised that comparable or even 
worse states occur when winds conjoin with much less threatening 
astronomical configurations. 

The figure of 15 per cent. relates to range, but very high or low 
levels also depend on the time of year, local river effects, etc. 
At some ports it is customary to refer chart levels to the lowest 
recorded water levels, but sooner or later it always happens that 
these are somewhat passed. Similarly, with highest high water 
levels, unless very long observations are available, it will happen 
sooner or later that the supposed highest level will be exceeded. 
This is generally coped with by a margin of freeboard in the sea 
walls or wharves, but sometimes—especially in the case of 
wharves—this leads to levels which are uneconomically high or 
inconvenient for shipping. 

Still other problems arise in this connection. Secular changes 
of water level occur at most places, due to melting or storing of 
polar ice and subsidence or raising of land areas. These rarely 
amount to more than a millimetre a year, but even this amounts 
to a foot in three hundred years. There are also to be considered 
subsidence of riparian structures, especially piled wharves in 
alluvium, and changes of level due to river training or dredging. 
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By MONSIEUR PELTIER 
(Chief Engineer of Highways Department; Director of Waterways in 
the Ministry of Public Works and Transports; Director of the National 
Office of Navigation).* 


In this statement, which I have been asked to make by the 
organisers of the International Congress of Fluvial Transportation, 
my intention is, first of all, to give you some indications regarding 
the system of French waterways and the craft which use them. I 
shall then give some information about the administrative regime 
of this system and about the organisation of the services which 
assure their working. ._To sum up, I shall let you know how the 
commercial exploitation of fluvial transportation in France is 
assured at the present time. 

The French fluvial system, classed in the State’s public domain, 
is composed, theoretically, of 15,000 kilometres of rivers and 
canals, but the development of the ways effectively used in com- 
mercial navigation is only about 9,600 kilometres, comprising 
4,500 kilometres of rivers and lakes and 5,100 kilometres of canals. 

The French internal waterways are spread unequally over the 
whole territory. The system is specially dense to the north of a 
line joining Cherbourg to Lyons. The region to the north of this 
line, which is, in addition, the most important from the demo- 
graphic, industrial and commercial points of view, lends itself 
specially, owing to its relatively little accentuated relief, to the 
creation or the harnessing of waterways. On the contrary, south 
of the Cherbourg-Lyons line, the traffic in internal navigation only 
represents, in kilometric tons, less than 4% of the traffic of the 
whole of the French waterways. It can be said, therefore, as a 
first approximation, that the activity of internal navigation is 
almost exclusively confined to the part of the territory comprised 
in the interior of the quadrangle Havre-Dunkirk-Strasburg-Lyons. 

With very few exceptions, the canals of this region are accessible 
to barges propelled by motors or towed, approximately 38.50 
metres long and 5 metres broad, and carrying 280 tons with a 
draught of 1.80 metres. Certain canals of great importance, such 
as those linking up the Paris region with the coal basins of the 
North and the Pas-de-Calais, permit the circulation of the same 
barges with a draught of 2 metres. This draught is likely to be 
increased very soon to 2.20 metres, which would enable them to 
carry a deadweight of 350 tons per barge. 

Certain canals of small economic importance, such as the canals 
in the South and those of the West, are only accessible to barges 
of dimensions inferior to those mentioned above, and the carrying 
capacity of which varies between 50 and 200 tons. 

Amongst the navigable rivers, the most important, from an 
economic point of view, is the Seine, which specially maintains 
communication between the ports of Havre and Rouen and the 
Parisian agglomeration. In 1938 it had a traffic exceeding in 
certain sectors 10,500,000 tons. 

The Seine, between the sea and Paris, contains eight reaches 
limited by assorted barrages or locks, and offering to navigation a 
depth of 3.20 metres under normal conditions. Each group of 
locks is composed of two locks at least, one of which is of large 
dimensions (minimum 141 metres by 12 metres) which permits the 
simultaneous use of the locks by all the boats of the same convoy 
which is being towed, and the other of smaller dimensions 
(minimum 41.50 metres by 8.20 metres) specially devoted to the 
traffic of motor barges. The largest. and most modern of the 
existing locks on the Seine is that of Amfreville, having as working 
dimensions 220 metres length and 17 metres breadth. It has been 
constructed for a draught of 5 metres, to which the depth of the 
channel below Paris has to be adapted. 

The craft employed on the Seine consists of barges, with or 
without motors, the carrying capacity of which varies between 400 
and 1,500 tons. This tonnage, taking into account the dimensions 
of the locks and the channels, is capable of being greatly increased. 





*Paper (slightly abridged) read before the Congrés International 
des Transports Fluviaux, held in Paris 26th-28th June, 1947, and repro- 
duced by permission. 
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The Seine is also used, between Havre and Paris, by a few sea- 
going steamers carrying trom 300 to 500 tons, assuring direct rela- 
tions either with England or Holiand. 

After the Seine, the most important river to French economy is 
the Rnine, an international river, which marks the French frontier 
tor a length ot about 185 kilometres between Huning and Lauter- 
burg and serves the port of Strasburg, the second in size of the 
French fluvial ports, the port of Paris taking first place with a 
traffic of more tnan 17 million tons in 1938. 

I shall have finished with the large rivers in the French system 
when I have mentioned the Saéne and the Rhéne, which, over 
several hundreds of kilometres, assure a north-south link of capital 
importance between the canal systems of the Centre and North- 
East of France and the Mediterranean. 

The Rhéne, which has been adapted to open navigation by 
regularisation, is accessible to towed barges or motor barges having 
in general, 70 metres of length and 6 metres breadth and carrying 
400 to 700 tons, according to the state of the river. The traction 
of non-motored barges is accomplished by paddle-wheeled tugs of 
1,000 to 1,500 h.p., similar to those used on the Rhine. 

An increasingly marked tendency to the development of motor 
barge traffic was noticed before the war. Nevertheless, there is 
under construction at present a tug with propellers under cover of 
1,800 h.p. similar, in its conception, to the tugs of this type already 
in service or in construction on the Rhine. 

Owing to its rapid current and to the periods of floods and low 
water complicating navigation, the Rhéne presents certain diffi- 
culties at the present time. Substantial improvements are ex- 
pected. from the works in course of execution or planned for the 
training of the river which at the same time on the use of hydraulic 
power and navigation. In this scheme, side channels with locks 
will be substituted progressively for the natural river, not only on 
the sector included between Lyons and the sea, but also on that 
sector between Lyons and the Swiss frontier. 

The Sadéne is quite different from the Rhéne, owing to its feeble 
slope and the relative regularity of its flow. The Sadne, trained 
by barrages and locks of large dimensions, is accessible up to 
Chalon-Sur-Saone by the barges of the Rhéne. The transhipment 
of the Rhéne barges to canal boats can be made either at Lyons 
or Chalon-Sur-Saone or at the intermediate ports. 

We shall only mention the Loire and the Garonne, which, 
although important from a hydrologic point of view have long 
ago lost the interest they formerly had for the transportation of 
merchandise and passengers. 

We shall finish the review of our rivers by mentioning the Meuse, 
the Sambre, and the Scheldt, which, having their source in France, 
constitute excellent means of liaison with our Belgian and Dutch 
neighbours. 

French engineers have been studying for centuries the means 
of linking the above-mentioned rivers by canals. 

In 1604, in the reign of Henry IV, the creation of the canal of 
Briare was decided upon and thirty years later it was opened after 
many vicissitudes and formed a link between the Basin of the 
Loire and the Basin of the Seine. This canal, which is still in 
service, after many improvements, was the first canal with a sep- 
arating lock to be constructed in Europe. 

We shall also mention, among the realisations of the 17th 
century, the Canal du Midi, which, with a length of 240 kilometres 
and a difference in level of more than 190 metres between th- 
highest and the lowest reach, was constructed, in spite of the 
slender means which existed at that time and the difficulties en- 
countered for its alimentation in water, in fourteen years, from 
1667 to 1681. 

Realisations of this kind, followed by others at least as important 
during the 18th and 19th centuries, have unfortunately not had 
their equivalent since the beginning of the 20th century. 

During the past fifty years the French canals have only been 
the object of local improvements, without the transformation of 
the system being begun to make it capable of giving passage to the 
barges of great capacity, using the Seine and the Rhine and the 
Belgian and Dutch canals. France has therefore remained at the 
gauge of 300 tons while its neighbours boldly undertook the cor- 
struction of large section canals giving passage to barges of 600, 
1,000 tons and over. 
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Between 1900 and 1914 only one completely new canal was put 
in service, the canal from the Marne to the Sadne. In addition, 
commencement was made, a few vears before the war of 1914- 
118, on the Canal du Nord, which was to accentuate very sensibly 
1e circulation of barges between the mining Basin of the North 
1d Pas-de-Calais and the Parisian region. These works were 
alf finished in 1914. Unfortunately, they suffered serious damage 
uring the first World War and, shortly after being restarted, the 
vork on tae Canal du Nord was interrupted, for financial reasons, 

1 1924. It has not been taken up again since then. 

During the period between the two wars, the only work under- 
taken was the construction, between Metz and Thionville, of the 
(anal des Mines de Fer de la Moselle, destined to assure the service 

y water of the metallurgical industry of the Metz-Thionville 
region. 

Instead of reforms of the structure of 
the system an effort has been made during 
the last thirty years for the improvement 
of the output of the waterways, this effort 
affecting specially the doubling and elec- 
trification of locks on the greatly frequented 
waterways, a reduction in the number of 
reaches on the canalised rivers, improve- 
ments in river ports, etc. 

Attention is also specially 
problems of haulage. 

After the war of 
important canals in the French system 
were progressively furnished with 
mechanical traction on their banks. At the 
present time and under reserve of a few 
unimportant improvements still to be 
executed, it can be said that the traction 
on the banks is achieved, under satisfactory 
conditions, by means of electric tractors 
on rails on the main line of the mining 
basin in the North and Pas-de-Calais to- 
wards Paris and on the transversal line 
traced out by Dunkirk-Cambrai-Rheims- 
Bar-le-Duc-Nancy-Strasburg-Mulhouse and 
Huning. Let us state that, thanks to the 
limited improvements mentioned above, the 
great waterway from the mining basin of the North and Pas-de- 
Calais towards Paris was able to assure a traffic of more than 8 
million tons in 1938. 

Those waterways, the importance of which does not justify the 
installation of electrical traction on rails are furnished either with 
lectrical tractors on pneumatic tyres or with Diesel motors on 
neumatic tyres. The traction on the banks is, naturally, only 

nployed along the canals, the traction on the rivers being effected 

tugs. 

In spite of its imperfections, the French internal navigation 
vstem played a very important role in transportation before the 

ir. In 1938, the tonnage transported on waterways came to 

million tons, corresponding to a kilometric tonnage of 8.2 mil- 

rds of kilometre-tons. The tonnage transported on waterways 

us represented more than 34% of the tonnage transported by the 
ilways, which amounted to 132 million tons in 1938 correspond- 
ng to a kilometre tonnage of 26.5 milliards of kilometre-tons. If 

- figure out the number of kilometre tons to the kilometre of 

ick exploited, we arrive at a figure of 633,800 for the railways 

d a figure of 852,000 for the waterways. It can thus be seen 

it from the point of view of transportation of merchandise, the 

erage utilisation per kilometre of waterway was about 34% 
1 ove the average utilisation of railway. 

Transport on the French internal system (not including the 
chine) was effected in 1938, by a fleet of 11,600 boats, including 
:.700 boats towed and 2,900 motor barges and represented a total 
arrying capacity of about 3,700,000 tons. 

This fleet was, unfortunately, far from being homogeneous. It 
included, particularly, several thousand wooden boats unsuitable 
for the transport of certain merchandise and for ordinary use on 


given to 
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Electric Tractor on a Canal near Lille 


certain waterways. In addition, contrary to what was going on in 
certain neighbouring countries, the proportion of motor barges, 
although constantly increasing, was relatively of little importance. 

The war of 1939-1945 was the cause of considerable destruction 
of internal French waterways and of the fluvial fleet. 

As a result of the military operations of May-June, 1940, naviga- 
tion became impossible over 5,200 kilometres of waterways, more 
than 1,350 works were destroyed, causing an obstacle to the circu- 
lation of the boats. It was only in 1942 that navigation could be 
re-established on the totality of the navigation system. 

But these repairs were scarcely finished when the waterways had 
to suffer once more from the bombardments of the Allied air forces, 
then from sabotage carried out by the patriots and at last, in 1944- 
1945, from the destruction effected by the German armies during 
their retreat. 


France. 


On October Ist, 1944, navigation was practically impossible 
on all the important waterways of the liberated part of the terri- 
tory, more than 1,530 works being destroyed, hindering the circu- 
lation of the boats. 

The work of cleaning up and repairing was started on each 
waterway as soon as it was liberated. In spite of the insufficiency 
of staff and available material and the difficulties of transporting 
the materia] due to destruction, the work was pursued with great 
activity. In certain cases the navigation services were helped by 
Allied or French engineering troops. In owing to 
war exigencies, the necessity of re-establishing the railway and road 
communications more quickly than communications by waterways 
led the armies to construct temporary works which were totally in 
sufficient to satisfy the necessities of navigation and even rendered 
this impossible. It was, therefore, necessary, as soon as circum- 
stances permitted, to modify the temporary works hastily con 
structed by the armies. 

Actually from the end of October, 1944, we have been able to 
re-establish navigation on the Seine between Havre and Paris in 
spite of the presence in that sector of 38 bridges destroyed or greatly 
damaged, and the waterway, hastily restored to working order, 
could be used fully, both to satisfy the needs of civil economy and 
to revictual the armies in material, munitions and food imported 
by the ports of Rouen and Havre. 

Navigation, re-established on October 10th, 1944, between the 
mining basin of St. Quentin, was possible up to Creil on October 
30th and to Paris on November 14th. 

From the end of the year 1945 navigation was possible on all 
the French system, with the exception of the Moselle canalised 
below Noveant and the Canal des Mines de Fer de la Moselle, 


other cases, 
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which had particularry suffered during the military operations of 
the winter ot 1944-1945. In the middle of 1946, the navigable 
system was compietely put into service. 

In addition, it is advisable to remark that, even at the present 
time, navigation, although possible everywhere, is still carried on 
in numerous points under specially difhcult conditions. On one 
hand, in fact, the temporary bridges, still numerous over the 
waterways, often give navigable passage insufficient both in height 
and in width; on the other hand, numerous works of navigation 
have only been the object of temporary repairs making their opera- 
tion slower and more difficult. 

If the waterways can be considered as a whole as usable, if not 
normal at least with acceptable limilations, we are far from having 
re-established the situation in 1938 with regard to the fleet. 

The war of 1939-1945, in fact, caused the destruction of more 
than 2,000 boats, representing 20° of the fleet, and the deteriora- 
tion of nearly 5,000 boats. At the present time, more than 4,000 
boats have been repaired and we may hope that in spite of the 
difficulties resulting from the fact that the repairs still to be effected 
are the most important, the repairs will be finished in about twelve 
months. 

On the other hand, owing to insufficient material and financial 
means, we have at present hardly started the construction of new 
boats destined io replace those completely destroyed. We can 
hardly hope to finish the reconstruction of the destroyed boats in 
less than three years, and even then, our task will be far from 
being ended. It will be necessary, in fact, to undertake the re- 
newal of the fleet and the replacement by modern boats of 3,000 
wooden boats which remain and which, already old in 1939, have 
considerably deteriorated since then, owing to the insufficiency of 
upkeep during the period of 1939-1945. 

On reading this summarised information regarding the serious 
damage caused by the war to the waterway system and to the 
internal navigation fleet, it will not be surprising to learn that the 
tonnage transported fell from 45 million tons in 1938 to 15 million 
tons in 1945, to increase, it is true, to 25 million tons in 1946. 

Whatever our confidence in the future may be, our immediate 
plans cannot be other wise than modest. It is very evident, 
indeed, that our country, ruined by two successive wars and by 
the foreign occupation, will not be able during the years to come 
to devote very important sums to internal navigation. 

First of all, with regard to the waterways, our efforts bear 
specially on the following points:— 

Completion of reinstatements following war damage. 
Execution of important deferred maintenance and restoration 
works in order to put the system in a satisfactory state. 
Dredging, improvement of the alimentation by water, protec- 
tion of the banks, guidance to facilitate the entry to the locks, 
etc., in order to increase the safety and rapidity of circulation. 
Carrying on of works of improvement on the Seine and the 
Sadne in order to reduce the number of reaches. 
Continuation of works of amelioration of the canals 
North. 
Deepening to 2.60 metres of the canals with large circulation 
to permit the passage of barges of 350 tons carrying capacity. 
7 Amelioration and extension of river ports and their equipment. 

With regard to the traction on the banks I have indicated above, 
all that had been done during the last 30 years. Taking into 
account the increasing popularity of motor barges, it is not our 
intention to make new important investments regarding the traction 
on the banks. We shall be content to complete and perfect th 
electrical traction on rails on the large waterways with great and 
heavy traffic, such as the line North-Paris and the barge Dunkirk- 
Basle transversal. On all the other waterways we shall stop at 
maintaining the traction on pneumatic tyres (electrical or interna] 
combustion motors) by envisaging from now on, in these respects, 
a progressive improvement of the traction on the banks in accord- 
ance with the development of motor barges. 

These are our plans for the immediate future. But if, owing 
to the actual poverty of our country, these plans are modest, it is 
not forbidden to look tarther ahead in order to be able to realise 
later on, the improvements in structure which are necessary. In 


in the 


this case it is undeniable that the first large plan to realise is that 
of the linking of the Scheldt and the Seine by a large section canal 
accessible to barges of 1,200 tons. The realisation of this water- 
way would enable the northern region of France, the Parisian 
region and the lower Seine to be linked to the Belgian and Dutch 
system and to the Basin of the Rhine. In this way a link will be 
realised the economic and geographical justifications of which are 
evident. 

I shall now give you a few details of the administrative regime 
of the French system and of the methods of the commercial ex 
ploitation of the fleet. 

All questions interesting the waterways are, in France, dealt 
with by the Ministry of Public Works and Transport. The 
Management of Waterways of this Ministry has among its 
functions all the questions regarding new works, upkeep, technical 
and commercial exploitation of the waterways. In close com- 
munication with the Ministry of Public Works and Transport, and 
under its control, there is a public and autonomous establishment 
known as Office National de la Navigation, to which is entrusted 
specially all questions regarding the equipment of the fluvial ports 
and the traction on the banks, as well as the commercial exploita- 
tion of the fluvial fleet. 

The Office National de la Navigation is also entrusted with all 
questions relating to the repairing of fluvial boats deteriorated by 
the war and the reconstruction of the boats which have been 
destroyed. In the accomplishment of this task, it fills the role of 
architect and export of the Societe pour la Reconstruction du parc 
Fluvial, a group of persons having suffered damages by the war 
constituted to assure, in the framework of the legislation regarding 
war damages, the reparation of damages caused by the hostilities 
to the fleet of internal navigation. 

In addition, the Office National de la Navigation looks into all 
social questions dealing with the bargemen and especially the 
salaried employees of the Navigation Companies, as well as the 
operating owners. It constitutes, in fact, a decentralised organism 
of the Ministry of Public Works, enjoying a separate life and 
financial autonomy and able, through this fact, to regulate with 
more flexibility than an Administration, all the problems which 
the commercial exploitation of the waterways have to cope with 
from day to day. 

I now come to the part of my statement relating to the execution 
of fluvial transportation itself. 

The methods of operation of this transportation have been 
modified several times during the past 15 years. But, in a general 
way, we may say that the problems relating to fluvial transportation 
in France were and are dominated by several elements of which 
the principles are as follows: 

1 The co-existence on the same system of industrialised fleets 
belonging to the Navigation Companies and boats exploited 
by owners possessing one or two boats (in 1938 the operating 
owners possessed approximately half of the French internal 
navigation fleet). 

The co-existence of boats some of which effect public transport 
ation, private transportation being, according to French 
terminology, that effected by any physical or responsible agen‘ 
to move merchandise belonging to himself or being the object 
of his commerce, his industry or his exploitation, with boat 
which are his own property. 

Necessity for the bargemen, if they do not want to lose their 
clientele, to charge freight rates in such a manner that the 
total cost of transport is less than the price resulting from th: 
use of the railways or motor trucks; 

The existence in the French internal navigation fleet of an 
important proportion of boats which are too old, and specially 
of several thousands of old wooden boats in a bad state, in 
capable of performing certain classes of transportation, and 
unable to follow all the itineraries. 

These elements have always been a source of difficulty for the 
river craft. These difficulties have become much more pressing 
since 1930 owing to the general economic crisis. At that time, 
owing to the complete disorganisation in which the transport by 
water found itself, the bargemen, in order to stop the loss of traffic, 
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were obliged to consent to more and more important reductions in 
freight rates, causing an impoverishment of the corporation and 
criving the least-favoured operating owners into misery. 

In order to check this disastrous situation, which in 1933 was 
the cause of general strikes, the State was obliged to intervene 
more and more in the working of transportation by water. 

First of all, an attempt was made in 1934 and 1935 to regulate 
the question of freights, by prescribing the use of conventional 
types of freight and types of waybilis, and making obligatory 
the publication of freignts by the visa of tae conventions of the 
voyage in the freight offices by establishing public freight ex- 
changes, where the agreements entered into by the operating 
owners had to be dealt with. 

The freight offices, as they were conceived at that time, were 
autonomous organisations, whose creation was left to. the initiative 
of the Chambers of Commerce, or groups of users, the Ministry 
of Public Works being able to intervene in order to create freight 
offices in cases of necessity. 

In fact, the reform limited in this way 
did not give the results expected, and the 
evolution has been pursued since 1936 in a 
more and more authoritative manner. The 
administration of the. freight offices has 
passed progressively under the authority 
of the Office National de la Navigation, 
and the faculty of creating freight offices 
has been taken away from the Chambers 
of Commerce and the groups of users, to be 
given solely to the Ministry of Public Works 
and Transport. In addition, the Managing 
Committees created in 1936 for the admin- 
istration of the freight offices have dis- 
appeared, these offices being Office National 
de la Navigation, himself acting under the 
authority of a Regional Director of 
Navigation. 

At the same time as the regulation of 
freights was developing, the operating 
owners had never stopped asking, in order 
to obtain an equitable distribution of the 
trafic, for the creation of obligatory 
priority offices, giving complete equality to 
all carriers, between whom the voyages to 
be accomplished would be distributed in 
accordance with the chronological order of 
inscription on a list of available boats. 

Up till 1936, it had seemed impossible to agree to these requests 
by the operating owners, and the priority offices continued to 
keep the tacultative character which had been given to them by the 

arious texts which had intervened between 1921 and 1934. 

In 1936, owing to new difficulties, it was decided to make the 
riority obligatory for all the boats which used the voyage con- 
vention and did not affect private transport. 

It is to be noted that, at this period, the operating owners, not 
ing able, owing to the regulations regarding freight, to make 

ny other contracts than voyage conventions, were the only ones 
‘0 be subjected to the regulations of the priority office, while the 
Vavigation Companies escaped from this for transportation which 
vas the object of contracts for tonnage or for time. 

The application of these regulations, which, while protecting 
the operating owners, took away a large part of their liberty, was 
uot long in raising difficulties, and it became necessary, immediately 
efore the war, in order to arrange the relations between the 
Navigation Companies and the operating owners, to stipulate that 
he holders of tonnage contracts, escaping the priority offices, 
hould bring to these offices a fraction of the tonnage, which was 
he object of these contracts, this fraction being fixed periodically 
or each region by a ministerial order. 

Since the end of hostilities, the evolution has continued in a still 
nore restrictive manner, and it may be said that at present all 
ublic transports must be posted up in the priority offices, with 
he exception, however, of specially authorised contracts of 


tonnage or time. But the authorisations for contracts of tonnage 
or time are, in practice, only given with extreme discrimination. 

At the same time as the Administration was regulating the 
freighting and the priority offices, it was obliged to intervene more 
and more closely in the fixing of freight rates. 

The first manifestation of the Public Powers in this matter dates 
from 1935, a decree passed at this time having stipulated that the 
freight offices could create a Regulation of Freights Commission, 
charged with following the fluctuations of the freight market and 
to inform shippers as well as carriers regarding the rates which 
seemed best to suit the situation at the moment. The institution 
of obligatory priority offices, created in 1936 for the boats effecting 
transport by conventions of voyage, was forced, in correlation, to 
make an imperative fixation of freight rates, as the priority offices 
could only function correctly when they had the prices fixed in 
advance. That is why, in 1936, a law provided that the freight 
conventions concluded must be obligatorily dealt with at the 
freight rate by a regional commission presided over by a delegate 


Tug towing Canal Boat on River Saone, France. 


of the Office National de la Navigation and composed of, in equal 
numbers, on the one hand, delegates of the carriers and on the 
other hand, delegates of the shippers and the consignees. 

Since the war, interna] navigation, like all the other corpora- 
tions, has entered into the system of administrative fixing of freight 
rates. The freight rates are at present the object of decrees signed 
by the Minister of Public Works and Transport and the Minister 
of National Economy. 

The rates tor haulage and towing on all the waterways are also 
fixed by the Authorities. 

In this way, since 1934 the French bargemen have lost their 
liberty progressively and are at the present moment submitted to 
a strict tutelage by the State, which fixes by authoritative means 
the models of the freight conventions and the freight rates and 
with a very few exceptions, for the contracts of tonnage or time, 
authorised with great discrimination, obliges the carriers not to 
contract any freights outside the priority offices. 

The integral direction, doubtless, was adapted to circumstances 
during the period of hostilities, when it was only necessary to 
assure transportation in its preferential functions and to enable 
the reduced means at our disposal to be as completely employed 
as possible. But, since the end of hostilities, this structure 
weighs more and more heavily on the fluvial carriers who, in 
part at least, would be increasingly desirous of escaping pro- 
gressively from it. 

Experience has shown, in fact, that as the possibilities of the 














l’rench Waterways System—continued 
various means of transportation increase (rail, road and water), 
we are more and more approaching the competitive conditions 
which prevailed before the war. The too strict regulation, which 
would not have any inconveniences in the hypothesis where the 
demands for transport were very superior to the possibilities 
offered to the clientele, risks hindering the activity of the carriers 
by water at the moment when the latter find themselves in com- 
petition with the other carriers. The employment of the barge- 
men, which, in fact, has several well-known inconveniences, such 
as its slowness, had formerly its counterpart in its tariff flexibility 
superior to that of the railways. In addition, many of the manu- 
facturers and merchants who remained faithful to the waterways 
when they were at liberty to choose their career became disin- 
terested trom the moment when the too sirict regulations of the 

priority offices obliged them to deal with a carrier whom they did 

not know and who did not present all the necessary guarantees. 

Indeed, the present regulations bear very heavily on the working 

of the bargemen. The passage by the priority office increases the 

duration of rotation of the boats and has, in consequence, a 

tendency to raise the freight rates, since these are essentially a 

function of the duration of rotation of the boats. 

The regulations of the priority office, such as certain circles wish 
to see them applied, that is to say with great strictness, are also 
opposed to a rational employment of the fleet by hindering, for 
example, the realisation of shuttle transportation or the execution 
of transportation by triangular circuits. 

Taking all these elements into account, weil disposed persons 
are agreed in recognising that it is indispensable to slacken pro- 
gressively the regulations in force, in order to give back to fluvial 
transport a part of the flexibility it has lost since the war. 

Among the solutions recommended by certain interested parties 
we remark especially: 

1 The restitution of complete liber.y to private carriers, of course, 
on the condition that the private fleets do not participate in any 
way in public transportation. 

2 The execution, after posting in the priority offices, of return 
transportation, or shuttle service or also of triangular trans- 
por ation. 

3 The increase in the number of cases in which tonnage contracts 
are autaiorised, the bargemen having the option of making 
con'racts in tonnage thanks to their groupments as co-opera- 
tives, unless it is preferred to return to the pre-war methods, 
which by means of posting up in the priority offices, gave the 
operating owners the carrying of a part of the tonnages which 
formed the objects of the contracts made by the industrialised 
fleets. 

4 The flexibility of freight rates by providing the possibility for 
the Administration to change the rates quickly, in accordance 
with the times and the regions, by a more or less reduced per- 
centage, after having consulted commissions consisting of 
representatives of the principal interested parties (Navigation 
companies, operating owners, charterers, shippers and 
consignees) . 

These are the various possibilities capable of being considered 
Although their adoption may only be eventual, and although, for 
the moment, we do not take up any position on the subject, we 
have thought it advisable to point them out. We thought, in 
fact, that the Congressists of the foreign countries, who honour us 
by their visit, would be pleased to have some indications regarding 
the pre-occupations of the French bargemen and on the possibilities 
which they envisage to remedy progressively the difficulties which 
they experience at present. 











Tugs for Polish Ports. 

Following a decision of the Allied Control Council in Berlin, 
Poland has been allocated seven tugs which formerly belonged to 
the City of Danzig. Five of the tugs have already been taken 
over at Hamburg and Kiel by representatives of the Polish Ship- 
ping Mission. The arrival of these units will greatly help Poland, 
as until now she has been handicapped by an acute shortage of 
tugs at all her ports. 
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King Henry Vil’s Dry ‘ Dokke” at 


Poitsmouth 





An Early Port Enterprise 


Among the Papers read at the recent meeting of the Institution 
of Navai Architects at Southampton was one by Vice-Admiral 
L. V. Morgan, C.B., C.B.E., M.V.O., D.S.C., Admiral Super- 
intendent, H.M. Dockyard, Portsmouth, giving an “‘ Historical 
Review of Portsmouth Dockyard in relation to our Naval 
Policy.’’ Much ot the Paper deals with matters which are outside 
the province of this Journal, but it contains a notable reference to 
what is probably the earliest example of a dry dock in this 
country, and possibly in the world. Accordingly we think it 
would be of interest to our readers to reproduce an extract from 
Admiral Morgan’s Paper, as follows: 

From Henry’s VII’s reign we can trace a change in naval policy 
and administration which was in future to prevent any total break- 
down of naval strength. After spending large sums of money on 
the fortification of Portsmouth, Henry VII started to build his 
new dry dock (‘‘ Dok ’’) there on June 14th, 1495. This was 
the first dry dock, in the modern sense of the word, ever made in 
England—perhaps in the world. Robert Brygandine superin- 
tended the work on the new dock, the total cost of which was 
£193 03. 6#d., and, in his patent, the reference to it is expressed 
thus: ‘‘ Payments upon the reparalleling, fortifying and mending 
the dokke for the Kynge’s shippes at Portsmouth, making of the 
gaies and fortifying the head of the same dokke.’’ 

It may not be amiss in a paper such as this to give some simple 
description of this ‘‘ dokke.’’ If a “‘ dokke ’’ existed previously, 
no reference to it has survived, except the mention of King John’s 
wall. It seems that King Henry VII’s dock was the result of 
foreign superiority in such matters rather than of native enter- 
prise, although no foreigner was ever employed on the actual 
making of the dock in England. The undertaking was completed 
without accident and without any delay caused by unforeseen diffi- 
culty. It was built of wood except the dockhead, which was 
strengthened with stone and gravel, of which 664 tons were used, 
and, although it is not so stated, it may be assumed that the timber 
wal's were backed with stones. 

During 1495-96, 46 weeks were spent in the work, operations 
being suspended between November, 1495 and February, 1496, 
and between April and July of the latter year. 

When the ‘‘ Sovereign ’’ came out of this dock, 20 men were at 
work for 29 days ‘‘ at every tide both day and night, weying up 
the piles and shorys and digging of ye clay and other rubbish 
between the gates’’ (vide 





\L- ““A’’ in sketch). From 

“A this it may be deduced 

/ . that the gates did not 

/ . | A] meet in closing, but that 
r ~ the structure was roughly 








of this form:— 
an arrangement doubtless due to fear of the pressure of water 
outside when the one “‘ ingyn’’ employed for the purpose had 
succeeded in emptying the dock. The expression ‘‘ as well for 
ve inner as ye u‘termost gate ’’ also bears out this view. 

The dock itself occupied 24 weeks, the gates and dockhead 22 
weeks, the number of men each week varying between 28 and 60. 

So far as can be made out, this dock was about where King’s 
Stairs is to-day. 








Change of Address. 


The Wellman Smith Owen Engineering Corporation, Ltd., 
announce that the address of their Head Office in London is now: 
Parnell House (opposite Victoria Station), London, S.W.1, 
where they have acquired more commodious premises. It is 
requested that all future communications, other than direct cor- 


respondence with the Darlaston Works, should be sent to the 
new address. 
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Estuary Mud Banks 


The Effect of Sewage Disposal 


By ERIC HARDY, F.ZS. 


\ very detailed survey of the River Mersey estuary made by 
the Department of Scientific and Industrial Research before the 
\.r had many interesting remarks to make on the effect of some 

,000,000 gallons of crude sewage deposited in the estuary daily, 

d the effects of these solids in relation to currents and mud 

nks. The gist of its experiments and observations were that 

» sewage disposal in the tidal river did not increase the mud 

inks, In comparison, the recent reports on river pollution in 
‘ngland issued by the British Field Sports Society, as a result 

special investigations, describe the increase of mud banks in 
veral estuaries near famous harbours. 

In the case of Teesmouth, where 12,000,000 gallons of crude 

wage enters the estuary every 24 hours, it is stated that the 

ees Conservancy, which has to dredge the channel, reports that 
. great part of the solids settle out and form heavy, sticky banks 
below the outfalls, which have to be carried away to sea. A 
ientific investigation here by the Ministry of Agriculture and 
‘isheries in 1940 showed that at no point was the oxygen suf- 
ient to allow fish to live. With regard to the tidal parts of the 
rkshire Ouse and Humber, there is a good deal of natural 
pollution reported in some of the tidal reaches by the stirring up 
{| deposited silt banks, known locally as “‘ warp.’’ This is largely 
nposed of inorganic silt. On the Devon coast the heavy sludge 
iks of Braunton Bill in the Taw Estuary are given as testimony 
its heavy state of pollution from sewage. 

[fynemouth, where 30,000,000 gallons of entirely untreated 

wage are deposited in the estuary every day, has similar pro- 

ms. The effect of pollution here has been to cause more 

dging in the river by the Tyne Improvement Commission. 
Just before the last war this Commission estimated that the pol- 
lution represented a deposit of solids amounting to 26,000 tons 
yearly, most of which required dredging. Proceedings cannot be 
taken here under the Rivers Pollution Prevention Act of 1876, 
it appears, because the tidal waters have not been declared a 
‘stream ’’ within the meaning of the Act —a technical hitch 
which affects several other polluted estuaries. 

from Preston Dock to the sea the River Ribble is confined 
between retaining walls so as to keep a channel deep enough for 
navigation, and this probably avoids much trouble from sewage 
pollution. The resulting scour and necessary dredging of the 
channel keep it clean. The revetment channel to the Liverpool 
Bar probably has a similar effect in preventing much of the 
sewage trouble in the Mersey. 

[uch depends upon the volume of water and rate of flow of 


\n Analysis of the Position in Soil 
Mechanics 
By N. J. COCHRANE, B.Sc., A.M.I.C.E.* 


n the history of many of the great problems confronting 
or.anised society there appear to be three general stages. The 
inst stage is that of relative ignorance where we recognise, and 

id if we can, the possibility of serious effects from a certain 

rse of conduct. In engineering this is the ‘‘ design by 

erience ’’ stage wherein is perpetuated the wisdom, sometimes 
olving extravagance, of earlier times. The second stage is that 
more knowledgeable analysis, wherein the mechanics of the 
blem are gradually unveiled and a rational structure begins to 
ear. The third stage quickly follows and is that of control 





“Paper read at the Annual Engineering Conference of the British 
As.ociation held in Dundee on 28th August, 1947. Reproduced by 
pei mission, 
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the river estuary before mud bank formation takes place, and in 
addition to sewage mud, several rivers like the Mersey have a 
large amount of eroded clay banks brought down to the estuary. 
It has been stated that a river mouth narrower than the upper 
estuary, and with fast flowing tide as a result therefrom, could 
carry 0.04% of its volume of sewage a day discharged mostly at 
high water or ebb tide. Where there is no commercial fishery, 
the concentration of sewage at high spring water could reach 90%. 
A town 12 to 15 miles up river discharging sewage would have 
the latter taking two or three weeks for the matter in suspension 
to reach the river mouth. Where sewage suspension increases 
the size of mud banks in an estuary, it also decreases the size of 
the low water channels that run between them, and they in turn 
become faster and more difficult for craft to negotiate. The in- 
creased level of the mud bank also lowers the velocity of the 
tide over them. The sewage pollution can also increase the rate 
of deposit of finely divided eroded mud suspended in the river. 
[his is when it is more than 5% of the volume of the suspension. 
Sewage is reported not to increase the sedimentation of mud unless 
the latter is in fine particles. It does not appear to have any 
increasing effect of hardness upon existing mud banks. Its effects 
upon fisheries, of course, is usually disastrous, as has been wit- 
nessed in the Mersey, where one by one the commercial fisheries 
have ended, the last being the river shrimp fishery. Where 
some forty boats fished for shrimps in the Mersey estuary before 
the recent war, not one can make a living now and the two part- 
time boats from Widnes fish outside the mouth. The 
fishery has also been destroyed, 

It seems clear that under certain conditions excessive amounts 
ot crude sewage deposited in estuaries will increase the area and 
height of mud banks, although under oiher condilions of volume 
and tidal flow there may be no such influence. Mud banks often 
tend to become higher than sand banks, and slowing down tidal 
flow increases the rate of pollution. Other facts influencing the 
rate of pollution are not necessarily th amount of 
sewage in the river, The concentration may be increased by the 
drawing off of fresh water further upstream for water works’ 
reservoirs, or for water supplies to electric and other works. The 
natural bacterial decomposition of sewage in the natural self- 
purification of the river may be slowed down by the destruction 
of the necessary bacteria through lack of sufficient oxygen owing 
to water taken from the river for hydro-electric works cooling 
water to be returned at high temperatures over 80 degrees. Pol- 
lution, on the other hand, has the effect of reducing damage from 
ship-worm and other marine animal and fungus pests—the 
Mersey,’ so heavily polluted, is singularly free from teredo or 
ship-worm damage. War-time increase in river pollution has 
increased the amount of mud banks in the Dee mouth for 
example. _River pollution has been increasing at an alarming 
rate from untreated domestic sewage and industrial effluents 
during and since the war, and the various treatments available 
to remedy most of it will obviously have to be enforced. 


river Tees 


increase in the 


wherein we either develop methods of handling the original problem 
so that it no longer constitutes a menace to us or we may change 
the original conditions in some way so that the problem is radically 
changed and eased. 

It can be said, roughly, that the great engineering problem of 
working with the soft materials of the earth’s crust has passed 
through the second stage and a considerable way into the third in 
the past 30 years. There is now little justification for unforeseen 
mishaps when the handling of soft materials is involved as the 
technique of investigation is well established and the analytical 
tools are simple enough to be used by the practising engineer with 
reasonable economy of effort and time. 

A great part of the credit for this great surge of research and 
application must go to Dr. Kar] Terzaghi who started to set out 
the important factors in soil mechanics with great clarity just after 
the first World War, and who has remained in the forefront of soil 
scientists ever since. 

In this short paper the Author will attempt to set out very 
briefly the present state of our knowledge in this subject and to 
point out some of the ways in which advances are being or may be 








made. For convenience soils will be divided into the coarse 
grained or non-cohesive type and the fine grained or cohesive 
materials though in actual fact the division is not sharp. 

One problem common to both is the estimation of stress distribu- 
tion below a loaded area. Deriving from Boussinesq’s solution 
for a point load at the surface of what is laboriously but accurately 
termed a semi-infinite elastic continuum, i.e., one which is 
homogeneous and elasitcally isotropic, the stress patterns for a 
range of simple type loads have been tabulated. Although such 
an idealised material is not met with in practice and local stresses 
at the boundary of the applied load depend on the stiffness of the 
foundation, the genera] picture is often accurate enough for our 
purpose. Several important problems are not susceptible to close 
mathematical analysis and if a close analysis is necessary where 
complicated load systems are involved the only practical 
approaches open to us are by two or three dimensional photo- 
elastic analysis or by using Saint Venant’s distant boundary 
principle and then applying Professor Southwell’s relaxation 
methods. Stress conditions under a circular loaded area are 
shown in Fig. 1, and it can be readily seen that no important per- 
centage stresses are induced in the supporting material below a 
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depth of say twice the breadth. This is a geometrical] relationship 
and it leads directly to the conclusion that many field tests on 
small test areas are worthless, as soft materials may have a much 
stronger oxidised and dried crust which is probably not penetrated 
by the stress pattern. This diagram (Fig. 1) also shows how far 
it is necessary to strengthen the material underlying a load as, say, 
the sub grade of a runway or road. 


Non-Cohesive Granular Materials 


In general these materials do not present insoluble problems to 
the engineer. Settlement under load is usually small and quickly 
complete and their general characteristics are too well known to 
repeat here. There are, however, certain phenomenan and 
techniques which are not so well known or understood and whose 
range of usefulness may be far from exhausted. The existence of 
internal ‘‘ arching ’’ is well known and this factor can be used in 


the design of relatively flexible tied retaining walls. Although the 
total thrust remains of the order of the Rankine thrust the pressure 
redistributes itself by tending to concentrate at the hard points, 
say, at the tie rod connections and the toe. Considerable reduc- 
tions can then be made in bending moments in the middle of the 
wall. Non-cohesive filling can be used as a structural material 
in self-supporting cellular cofferdams. These have been used in 


THE Dock AND HARBOUR AUTHORITY 


An Analysis of the Position in Soil Mechanics—continued 





December, 1947 


America and on the Continent for large works and when one con- 
siders the cost and trouble of timbering even a small normal coffer- 
dam one cannot but think that they would not suffer trom a re- 
examination of their economics. 

Some of the biggest problems in handling coarse grained materials 
are in dealing with water. When water retaining structures are 
involved we may have to consider the percolation of water around 
the structure. This is susceptible to mathematical flow net analysis 
but, as the laws of hydraulic seepage are analogous to those o} 
electrical flow, it is, im some cases, advantageous to use eiectro- 
potential experimental methods so long as we make the boundary 
conditions correct. Indeed where questions of design are con- 
cerned the simplicity and flexibility of the electrical method has 
many advantages and can give both qualitative and quantilativ: 
results. 

Where it is not possible to deal with a water problem by pump- 
ing, as in, say, a tunnel driving into a water-logged ballast, w 
are often able to change the material into a concrete by the in- 
jection of cement grout or into an artificial rock by the injection ot 
chemicals. These are usually sodium silicate and calcium 
chloride. If a waterproof screen is required, injections of finely- 
divided bituminous materials have been successful in clogging the 
pores of the soil. Several other materials spring to mind which 
would perform the same function and it has been possible to 
synthesize resins in situ on soil particles. 

Another range of problems is met with in the consolidation of 
filling to form the sub-grades of roads, runways, etc. In this 
country, as in America, we achieve the required compaction by 
what must be classed as the method of force in that it involves the 
use of heavy rollers, some metal-surfaced, some rubber-tyred, and 
some sheep’s-footed. The ever-increasing load demands have 
resulted in ever-increasing sizes of rollers and some of the latest 
American rollers range up to 200 tons in weight. There are, of 
course, other and perhaps easier ways of achieving the compaction 
of materials and methods of vibration have been developed in 
Germany to a considerable extent. One has only to observe the 
effect of even the most unscientific of vibrators on a very stiff mix 
of concrete to realise the capabilities of this method of consolida- 
tion. Technical information is not yet easily obtainable on the 
Degebo investigations on sandy fills, but it appears that the action 
is not very sensitive and useful consolidations can be obtained 
within the range 0.5 to 1.5 times the natural frequency of the soil 
vibrator system. There is still work to be done on the technique, 
but in view of its possibilities it does not appear to have received 
sufficient attention in Britain and America, although there have 
been sporadic investigations. 


Fine-Grained Cohesive Materials 

In these materials the civil engineer meets some of his greatest 
problems and a large part of soil mechanics research has been 
devoted to their solution. We can now forecast settlements under 
load, duration of settlement and analyse the stability of some types 
of load system and arrangement with reasonable accuracy. A 
clear idea of the general formation and structure of clays is neces 
sary, however, if we are to control the material in a positive 
manner. 

Cohesive materials are mainly formed of soil particles of colloida! 
size or near enough to colloidal to act similarly. These particles 
would remain in suspension in water indefinitely because of the 
Brownian movement until their electric charges were neutralised 
by an electrolyte as for example when a river enters the sea 
Flocculation then takes place and the floccs sink to the bottom. 
The mass of individual particles is so small, however, that the inte: 
molecular bond forces become important and the sediment is of a 
loose spongy nature with the particles sticking to each other as ia 
Fig. 2 and not rolling over each other. Water is entrapped in the 
spaces of the sponge or honeycomb and as the deposit builds up 
the lower layers become compressed by the squeezing out of the 
water. It will be realised that these spaces are very minute and 
consequently the water tends to behave as in thin capillary tubes. 
The soil particle is encased as in Fig. 3 in a thin film of adsorbed 
moisture which is very strongly held and which ranges from a2 
almost free water in the outer fringe to what is probably a semi- 
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solid substance in the inner layers. Changes in temperature may 

use considerable variation in fim thickness. In addition the 
iil is classified according to which ion is adsorbed to it. The 
uarge on the soil particle is given by that of the inner layer of the 
dsorbed film and determines which ion shall be adsorbed. If 
egative, as is generally the case with clay, cations will be ad- 
sorbed and if positive, anions. If, say, a hydrogen clay is leached 
through with hydrated lime Ca(OH), the calcium replaces the 
hydrogen to form a calcium clay and the released hydrogen com- 
bines with the (OH), to form water, but an ionised clay can only 
exist after the ionising salts have been leached out by water and, 
say, a calcium clay has not necessarily the same properties as the 
same clay containing calcium salts. 

This conception of the structure of clays and allied materials 
clearly defines their behaviour. Settlement and consolidation, 
being effected by the squeezing out of water, can only take place 
slowly as the pore spaces are so small. Adsorbed water coating 
the soil particles, apart from further effectively reducing the size 
of the pores, is not free water and norma! methods of drainage do 
not affect it. It is believed also, that the bipolar nature of the 
molecules which are adsorbed to the soil particles are responsible 
tor the plastic characteristics of clay. When soil is mixed with a 
liquid like carbon tetrachloride which is not bipolar, no plastic 
characteristics are in evidence. Further, the replaceable ion which 
classifies the type of clay has a big effect on its plastic and swelling 
properties. For example, a sodium clay has very different charac- 
teristics from the same clay ionized with aluminium. Again, if 
we break down the physical structure of the clay by remoulding 
or vibration its strength is greatly reduced and is only gradually 
re-established. This is the special characteristic of the thixiotropic 
clays. There is the fairly well-known case of some piles at 
Shanghai which entered the ground under their own dead weight 
and that of the hammer—a matter of say 4 tons. After a period 
of rest their bearing resistance had built up to 11 tons. 

At this stage we should recapitulate the two types of control. 
Either 

(a) We accept the material as we find it and design the 
foundations of our structures so as not to overstrain the 


2 one 


material. Or 
(b) We devise some method of strengthening the natural 
material. 


Alternative (a) is the normal process at present and often involves 
an immense economic burden. Alternative (b) is uncommon in 
this country. However, it is not insoluble and more than ten 
vears ago certain interesting research work began to be published. 
The last war has eaten up much of the intervening period but the 
researches of Dr. Leo Casagrande are now available to this country. 

There are two approaches to the strengthening of soft materials. 
They might either be drained and consolidated by their own 

ight and capillary forces or they might be altered somewhat in 
chemical structure, say, by base exchange as mentioned above. 

see Fig. 4) or by forming insoluble compounds in the interstices 
the soil. 

\s the adsorbed film or double layer is negatively charged we 
cin detach it from the clay particles and cause it to flow along an 
“.ectro-potential gradient. The free water tends to be carried 

mg with it. This is the principle of electro-osmosis and by a 

itable arrangement of electrodes with well points, water can be 
crained from the soil. Several successful applications of the 

inciple are on record although they made more use of induced 
| vdraulic gradients for temporary structural purposes than of the 
timate dewatering of the soil. 

Assuming we had dewatered, consolidated and strengthened the 

il by electro osmotic drainage we would still have to ensure that 

could not be softened again by external water and research work 

1 electro-chemical hardening has shown interesting results. As 
entioned before, differently ionized clays have different charac- 
ristics and it is possible by base exchange to change one type 
of clay to another and so alter its properties. In 1936 Endell and 
loffman published the results of a Casagrande type experiment 
1 which aluminium anodes were used to pass an electric current 
irough an almost liquid sodium clay. It was found that the clay 
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in Soil Mechanics—continued 


in the vicinity of the anodes changed its character radically and 
became very stiff. In fact, it had been changed to an aluminium 
clay with very stable characteristics and in addition it was be- 
lieved that deposits of aluminium compounds in the clay had 
added to its strength. The two processes of electro-chemical 
hardening and electro-osmotic drainage can, of course, be carried on 
at the same time. 

It is hoped that this short paper may prove of interest to practis- 
ing engineers. We are all creatures of habit and there is no doubt 
that the time lag between the demonstration of a useful process 
in the laboratory and its use and development on practical prob- 
lems may still be too long. Bearing in mind the expense inherent 
in our present handing of the soft cohesive soils, the Author be- 
lieves that thought should be given to the economics of some of the 
other methods mentioned above. A considerable amount of 
laboratory work has still to be done but already there have been 
promising results. 








Port Talbot Development Scheme 


Extension of Margam Wharf 

A contract was recently let by the Great Western Railway 
Company for large railway engineering works to serve the New 
Strip Mills at Margam, Port Talbot. The work involves the 
diversion and doubling of nearly 14 miles of railway, the provision 
of two new marshalling yards with subsidiary lines and sidings 
totalling 24 miles of track, the construction of six large bridges with 
spans varying between 108-ft. skew span and 29-ft. square span, 
two viaducts totalling 17 spans and 500 yards of retaining walls, 
the laying of hundreds of yards of pipes varying from 6-in. to 6-ft. 
in diameter for draining the large area of mashland covered by the 
site, the construction of two small bridges over the drainage water- 
ways and the extension of the existing brick and masonry culverts. 

The work, which is expected to be completed in two years, will 
at the peak occupy over 300 men and will entail the use of 800 
tons of steel, 2,000,000 bricks and over 1,000 steel piles. 

In addition, to cope with the increased iron ore passing through 
the Port Talbot Docks the Railway Company is to lengthen its 
main discharging quay and provide five hydraulic pumps for 
supplying power on the quayside as well as impounding pumps 
with a capacity of 66,000 gallons a minute for maintaining the 
water level in the dock. 

The total cost of these schemes is expected to exceed £600,000. 

The existing wharf, which was constructed in 1924, is 878-ft. 
long. It is of reinforced concrete construction and is supported 
on over 400 piles, also of reinforced concrete, some of which 
penetrate to a depth of 50-ft. below the existing ground level. A 
36-ft. 9-in. depth of water is provided. 

The concrete decking accommodates a footpath, three lines of 
railway tracks and a bogey rail track carrying the leg of an over 
head transporter crane used for unloading the ore from the ships 
to the ore-stacking yard behind the wharf. There are two such 
transporter cranes to-day. 

The new extension to the north end of the wharf together with 
additional dredging and some 215-ft. of sheet piling will provid 





additional unloading facilities. The ore yard is to be extended 
and another transporter crane will be erected. 
The construction of the extension is to be carried out using 


reinforced concrete for the superstructure and piles as before. 
About 45 additional piles will be driven, and it is estimated that 
the work will take 8 to 9 months to complete. Existing tracks and 
a large overhead gas main have first to be diverted in order to 
leave a clear site for the work. 

A great deal of preliminary work has been done by the firm, the 
contractors and the Railway Company’s Engineering Dept. to 
ensure that the extension is carried out expeditiously and with as 
little inconvenience to traffic as possible. Sub-soil investigation 
in the way of boreholes and trial-pits have established the nature 
of the underlying ground to assist the designers and a trial pile 
is being driven to act as a guide to actual site piling conditions 
when the new piles are driven. 
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LIti—Mr. k. J. BUCKTON 


Mr. Ernes: james Buckton, who has recently retired from the 
position of senior partner in the firm of Rendel, ‘Palmer & Tritton, 
a position he has held for the past ten years, has been connected 
with Docks, Harbours and Ports for the forty active years of his 
professional career. 

Mr. Buckton was a Whitworth Exhibitioner and obtained his 
B.Sc. (Engineering) at London University. He joined the 
London & India Docks Company in 1904, and was an Assistant 
Engineer with the Port of London Authority when that body was 
formed in 1909. 


the Royal Artillery, relinquishing his commission at the end of the 


ERNEST J. BUCKTON, B.Sc., M.Inst.C.E. 

war with the honorary rank of Major. He was Resident Engineer 
for the Port of London Authority New Works Programme in 1918 
and then proceeded in 1920 to the New Port Works in Buenos 
Aires in the Argentine. 

After a short spell as Agent and Chief Engineer for the Loanda 
Harbour Works in Portuguese West Africa, Mr. Buckton joined 
Rendel, Palmer & Tritton in 1925 as Engineer-in-Charge and be- 
came a partner in 1929. During his 22 years with Rendels he has 
taken charge of the design of al! the port and dock work under- 
taken by his firm in many parts of the world; from the long list of 
these the following are of particular interest: 

London, West India & Millwall Docks: 
and connecting passages. 

Tilbury: new 1,000-ft. entrance lock and also design 
struction of the new dry dock and of the 1,150-ft. 
passenger landing stage. 

Liverpool, Mersey Dock & Harbour Board: advice on estuary 
training scheme. 

Port “Churchill, 
development. 

Takoradi Harbour, Gold Coast: scheme for enlargement and 
future development. 

Haifa Harbour, Palestine: design and construction of the 
harbour and oil dock. A paper on the Construction of Haifa 
Harbour was read to the Institution of Civil Engineers in 1935. 
In 1938-39 Mr. Buckton visited India, and has since that date 

prepared a number of plans and schemes for four of the major 
ports, Calcutta, Madras, Karachi and Chittagong. During the 
1939-45 World War, he visited the Shatt-al-Arab to advise the 
Admiralty on dredging difficulties there, and he was also asso- 
ciated with the construction of a number of the Phoenix Units for 
the Mulberry Harbour of Arromanches. Other war work included 


new entrance lock 


and con- 
floating 


Hudson Bay, Canada: report and scheme for 


AND HARBOUR 


During the war of 1914-18 he served overseas in . 
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the location and construction of 50 Janding grounds for aircr: 
dispersal, and the design and construction of an Ordnance facto 
and a number of storage depots, as well as the layout of a n 
Oil Port in the Persian Gulf. 

Last year Mr. Buckton and his partner Mr. Clark visited the 
ports of Greymouth and Point Elizabeth, Westport, Lyttelton and 
Nelson in New Zealand at the request of the Government of New 
Zealand, and whilst in the southern hemisphere visited and ga\ 
advice for the enlargement of Portland Harbour, Victoria. 

Although he has retired from the position of Senior partner, Mr. 
Buckton continues as a Consuitant, his active participation in 
number of the principal dock and harbour references being und¢ 
taken by Rendels, and he is at the present time engaged on thie 
design for the new deep water berths for the Tees Conservancy 
Commissioners as well as a lay-out for the development of a coal 
loading harbour in Northern Turkey. 

In 1942 Mr. Buckton was awarded the Baker Medal by th¢ 
Institution of Civil Engineers for his paper on ‘‘ The New Waterloo 
Bridge.’’ In addition to the paper mentioned above, Mr. Buckton 
has contributed to the Institution papers on The Reconstruction 
of Chelsea Bridge and on the Demolition of the old Waterloo 
Bridge. He is also a Member of the Institution of Mechanica! 
Engineers, and was Chairman of the Association of Consulting 
Engineers during the year 1940-41. 








Malaya Lighthouse System 


Specially-designed Unit for Klang Straits 

Malaya is importing from the United Kingdom specially-designed 
lighthouse to replace the temporary one at Pulau Angsa which 
guides incoming ships into the Klang Straits—the northern gateway 
to Port Swettenham—and warns them of the presence otf an ex 
tensive sandbank in this vicinity. The original lighthouse a! 
Pulau Angsa was one of those completely destroyed during the 
Japanese occupation, and until the new lighthouse arrives at the 
end of this year, a temporary automatic beacon light of low power 
has been provided. 

The light on order is of the latest design. It has a semi 
automatic electric Diesel-driven plant consisting of three dynamos, 
one of which supplies the current to operate the light and the 
other two act as ‘‘ stand by ’’ units in case of failure. Each unit 


- is capable of supplying 2 kilowatts and is so connected that should 


the motor on duty break down, an alarm bell rings in the keeper's 
quarters and automatically starts up the ‘‘ stand-by ’’ set. It is 
being built specially so that inexperienced lighthouse-keepers cai 
maintain and operate it without difficulty. 

Before the war there was a good system of lighthouses and buoy: 
around the coast of Malaya to aid and warn seafarers, but, during 
the Japanese occupation, they were destroyed, looted, or at best 
neglected. This was anticipated, and when the liberation forces 
arrived they brought with them temporary automatic lights fo. 
the lighthouses and also new buoys, as the latter had disappeare: 
almost without exception. 

At the end of October, 1946, the whole lighthouse system was 
functioning again, if only with temporary equipment. By th: 
middle of last year, the essential spares had arrived to enable th: 
Marine Department to re-establish the major lights on full pow: 
and range of visibility. Cape Rachado, Pulau Undan, On 
Fathom Bank, Pulau Rimau and Muka Head are some of th 
major lights manned by crews of about 7 men per unit. The- 
men keep a continuous watch, tend the lights and also. wind th 
mechanism which causes the lenses to revolve. The fuel burn’ 
in this type of light is kerosene, converted into gas under pressur' 

The Marine Department is responsible for some 60 lights an 
numerous buoys, both lighted and unlighted, around the Malayan 
coast. The lighted buoys are automatic and burn dissolved 
acetylene which is replenished annually. The gas _ pressure 
operates an ingenious flashing mechanism which can be regulated 
to give a desired length of light and a desired period of eclip: 
so that all the buoys may be set to flash at different intervals, 
which enables a navigator to identify them. Lighthouse and buoy 
tender-ships are also maintained by the Department. 
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(Continued from page 190) 


“ . 
Part 5 (C): Cargo Handling—Method 
DISCHARGING 
Reception of the Ship 
The Shipping Company or their Agents receive the first intima- 
tion that the ship is in the vicinity of the port and make the 
necessary arrangements for her reception with the various port 
organisations concerned, e.g., Pilotage Authority, Customs 
Authority, Port Health Officer, Immigration Authority and Port 
Undertaking. They also order tugs and boatmen to take her lines. 
Preparing the Ship 
To ensure that the ship can commence discharging as soon 
after berthing as possible the Cargo Superintendent should arrange 
for her derricks to be rigged and for deck steam to be available 
before she comes alongside her discharging berth. In cases where 
ship’s gear is not to be used for discharging purposes, the derricks 
should be topped so that they are clear of the hatches and out of 
the way of the jibs of quay cranes or any other discharging plant 
which will be used. 
Inboard Pianning 
In normal times the ship’s documents will have been received 
before the ship’s arrival. From the information contained in the 
Ship’s Manifest and the Stowage Plan, the Cargo Superintendent 
will decide upon the way in which the ship is to be berthed, i.e., 
starboard or port side to, the rig to be used., i.e., union purchase, 
swinging derrick, etc., the cargo-handling gear required and the 
number of gangs to be ordered to start the ship. If he requires 
quay cranes, he will order them from the Wharf Owners or Port 
Authority. 
Preparing the Quay 
The quay staff will usually have received notice that a ship is 
due to arrive some days prior to her arrival in the port. As soon 
as is practicable, arrangements should be made for the quay apron, 
the transit shed and the transit area to be cleaned up and cleared of 
all cargo discharged from the previous ship. Cargo which has not 
been claimed should be despatched to the Unclaimed Goods Store 
or to the appropriate warehouse. Before being removed from the 
quay, unclaimed goods should be clearly and indelibly marked with 
th: ship’s name and rotation number, which should always include 
the year of importation. 
Planning by the Quay Staff 
Before the ship arrives the quay staff should ascertain from the 
Cargo Superintendent how the ship is to be berthed and how and 
wien he proposes to start discharging operations. With this 
in ormation and that provided by the ship’s documents they should 
ceed to plan their work so that discharging operations may 
p »ceed smoothly from the outset. The importance of a good 
st rt cannot be over emphasised. Consignees, whose cargo appears 
be due for early discharge and who have not lodged their 
‘uments and instructions as to the disposal of their cargo, or 
‘ose documents, where lodged, appear to be out of order, should 
contacted and asked to supply or correct the necessary docu- 
‘nts and instructions. This precaution is particularly important in 
2 case of goods for overside delivery where the absence of 
‘cuments or instructions may stop discharge. On the day before 
» ship’s arrival, the quay staff should be in a position to know 
©w many shore gangs to order, what time work will commence, 
w many railway wagons will be wanted and where they should 
© placed. Consignees taking delivery by road transport or craft 
s! ould be given the information necessary to them for arranging for 


the punctual arrival of their lorries or lighters, as the case may be. 
It will be found in practice that many consignees, particularly those 
taking delivery by cratt, take the initiative themselves in obtaining 
information. It should be mentioned that in many ports, de- 
pending upon their internal organisation, arrangements for over 
side discharge are made direct between the Shipping Company or 
Agents and the consignees. Consideration must also be given by 
the quay staff before the ship arrives, to the provision of mobile 
cranes, runabouts, mechanical shunters, fork lift trucks, roller 
runway and other mechanical aids to cargo-handling. 
Direct Delivery 

It should be emphasised at this stage that as in the case of 
loading, so in the case of discharging, direct delivery to land con 
veyance tends in normal circumstances to slow up ship turn- 
round, when general cargo is being handled. An important 
exception is provided by heavy lifts, which can only be handled 
with ship’s gear. The quay staff can do much to minimise the 
inevitable delay caused by discharging such lifts by a careful study 
of the stowage plan before the ship arrives, particularly as many 
heavy lifts are stowed on deck and are, therefore, in position for 
early discharge. 

Deck Cargo 

Once the ship is alongside the first job of the stevedores is to 
discharge the deck cargo stowed on the hatches. It is advisable 
to remove all deck cargo before breaking into the holds, although 
sometimes time is saved by commencing discharge, once the 
hatch tops have been cleared, from the holds before all 
the deck cargo is removed. This happens when the dis- 
charge of heavy lifts is held up owing to a shortage of, or delay in 
the arrival of, land or water conveyance. In this connection it 
should be remembered that jumbo derricks take many hours to 
rig and should not be unrigged unless the delay is likely to be one 
of long duration, rather should other means, e.g., quay cranes, be 
used to continue discharge. It must also be remembered that the 
presence of deck cargo militates against neat stacking of 
beams and hatch covers, impedes the work of the stevedores and 
generally obstructs the work in progress. In addition deck cargo 
is frequently of a valuable or hazardous nature and should not, 
therefore, be subjected to the hazard of a set spilling over it as is 
likely to happen, even in the happiest of circumstances, when sets 
are being passed over it. 

Lashing Wire and Chocking Timber 

Once the deck cargo has been discharged, lashing wire and 
chocking timber should be removed from the deck. Tarpaulin 
covers for the hatches should be neatly and economically folded 
and placed in safe custody in the ship’s store. Hatch boards and 
beams should be stacked in an orderly manner in places on the 
deck least likely to impede work, but at the same time readily 
accessible when required for ‘‘ covering up ’’ the holds. 


Examination for Damage and Pilferage 


Immediately the hatch boards and beams are off, the cargo 
should be examined for signs of damage or pilferage, which should 
be recorded and agreed with the ship’s officers. 


Work in the Hold 


In handling the cargo for discharge the same precautions already 
advocated for loading should be observed. The operation of un- 
piling cargo in ship’s holds and making it up into sets is known 
as breaking stowage. It calls for particular care on the part of 
individual stevedores who should not be allowed to throw or tumble 
down the packages on to the cargo-handling gear on which the 
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set is being prepared (made up). The sets should be made up 
in the square ot the hatch and the packages carried from their 
position in the stowage to the cargo-handling gear. 
Dragging Out 

The object of making up the sets in the square of the hatch is to 
prevent them from being dragged across other cargo forming the 
ceiling, on which work is proceeding. It will be tound that the 
temptation exists, particularly towards the end of the day, for 
stevedores to make up the sets near the pile in which the packages 
are stowed, and to use the ship’s runners or the quay crane wires to 
drag them under the plumb of the derrick head or crane jib, 
thereby causing damage to the packages over which the sets are 
being dragged, as well as to the sets themselves and the runners or 
wires, This practice, known as ‘‘ dragging out,’’ should not be 
allowed, except in unavoidable circumstances. In the case of heavy 
packages it is frequently inevitable, but since such packages are 
usually stowed on the ceilings of the holds the possibilities of 
damage are not so great. When dragging out is unavoidable snatch 
blocks should be used in conjunction with rollers. Where rollers are 
unobtainable strong boards which have been greased should be 
employed as slides. Hand trucks may sometimes be used with 
advantage for the handling of small packages in large holds, par- 
ticularly in ’tween decks. 


Dunnage Wood 

As discharge proceeds, consideration must be given to the dis- 
posal and care of dunnage wood, where it has been used. It is 
best dealt with by making it up into sets and sending it up on 
deck before it accumulates in large quantities, as it not only im- 
pedes the work of the stevedores but siands the risk of being broken 
up into unserviceable pieces. Once the ‘tween deck has been 
cleared of cargo, it should be used for the storage of dunnage 
wood whilst discharge is proceeding. 


Reception of Cargo on Quay 

Reference has already been made to the fact that generally 
speaking the ship can beat the shore in discharging operations. 
The quay staff, therefore, must do everything in their power not 
to hold up the ship. One of their primary duties is to keep the 
pitches clear of cargo. This is achieved by so manning and 
organising the shore that immediately a cargo hook loaded with a 
set arrives over the pitch, it can be got under control, lowered 
to the pitch, released from the set, attached to an empty piece of 
cargo-handling gear and hoisted back into the hold. The set should 
then be broken down and removed to the shed at a pace which 
will ensure that when the next set from the ship arrives over the 
pitch, the pitch is clear for its reception and the empty cargo- 
handling gear ready to be ‘‘ hooked on ”’ to the cargo hook. 


Lerr.—Discharge to transit 
shed and direct to lorry 
taking place simultaneously. 

hip’s gear and quay cranes 


both in use. 


Note quay 


suitable for road and rail 


traffic. 


Ricut. — Direct discharge 


over side. 


Note lighters 


waiting turn to load. No 
congestion in this case. 


Barrels and Drums 


Barrels and drums should be broken down tier by tier and 
rolled under the plumb of the discharging equipment. In no cir- 
cumstances should barrels be broken down by more than two 
tiers at a time, even where swamp mats are used to break the fall 
and protect the lower tiers, for it results in damage to the barrels 
or drums and to the cargo forming the ceiling. Swamp mats are 
mattresses or similar articles used for breaking the fall of drums 
or barrels when cranes are not available. 


Digging Down 


Cargo should be worked whenever practicable from corner to 
corner, so that the cargo ceiling is constantly being levelled off as 
work proceeds. ‘‘ Digging down’’ into the cargo should be 
avoided if possible, for it means that the stevedores are working 
in restricted spaces; subjects the cargo which is piled above the 
square on which the sets are being made up, to the danger of 
damage from the sets swinging as they are being hoisted, or from 
cargo-handling gear as it is being returned to the hold; increases 
the temptation to tumble the cargo down; slows down work on the 
high piles when they come to be discharged; and causes friction 
between the gangs in different shifts where shift work is operating, 
particularly when they are on piece work. 

Frequently, however, digging down cannot be avoided, owing 
to cargoes being block stowed. This applies particularly to part 
cargoes or to the necessity of discharging cargo by bills of lading 
quantities and descriptions and not as it rises from the pile. 

It may be said that digging down could often be avoided if more 
thought were given by the loading port to the discharging port’s 
problems. 


‘over the pitches. 


The quay operator’s aim should be never to have sets swinging 
This state of affairs can only be achieved by 
sound planning in advance in close co-operation with the inboard 
operators. Its essentials are (1) adequately manning the job, 
remembering that an over-manned job can be productive of delays 
as well as an under-manned one, (2) stacking the first cargo out 
of the ship as far back as possible from the ship’s side, (3) stacking 
cargo opposite the hold from which it is discharged, this avoids 
cross carries which are wasteful of effort and cause congestion, (4) 
keeping clear alleyways between stacks of cargo, both laterally 
and longitudinally, this facilitates the work of the delivery gangs, 
(5) positioning stacks as far as can be arranged according to 
whether they are to be delivered by road or rail, (6) avoiding 
high piling, this facilitates piling and unpiling and easy recognition 
of the cargo for delivery purposes and customs examination, (7) 
accurate placing of railway wagons, (8) making a good start eac 
day, a poor start creates an accumulation of tonnage on the shore 
which cannot be removed without slowing down the ship and 
thereby throwing the stevedores out of their normal rate of work- 
ing, (9) making arrangements for the reception of a new run Of 
cargo well in advance of the finish of the consignment in hand. 
This requires good co-operation with inboard operators. A new 
run frequently means a change of cargo-handling gear, in some 
cases a change of rig and a fresh placing in the transit shed, all 
of which leads to confusion and delay and sometimes friction 
between ship and shore; unless all concerned understand clearly, 
well in advance, what action is required of them, (10) clear in- 
structions from consignees. 
Reception of Cargo Overside 

The difficulties which arise in dealing with overside discharge, 

generally speaking, are not so complex as those to be found with 
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discharge to shore. Apart from problems connected with 
cumentation, which include Customs requirements, the major 
clays are caused in placing the craft in position to receive cargo. 
most ports where lighters are used they tend to crowd round 

» ship waiting for their cargoes, without regard to when or 

iere they will be wanted. The result is that much time is wasted 

nceuvring them into position when their turn arrives. The 
nedy lies in the hands of the ship’s clerk who should keep the 
ichterman posted with the relevant information. 

Sometimes, of course, a craft arrives late and thereby causes 
ielay, but in the main the tendency is to arrive in good time. When 
this is overdone it is easy to understand that the presence of large 
numbers of craft can cause not only disorganisation but also con- 
gestion on the waterside. 


TURN ROUND 
Controlling Hold 
Irrespective of whether a ship is being loaded or discharged the 
factor governing the “‘ finishing time’’ is the period required to 
complete the ‘‘ controlling hold.’’ 
The controlling, or as it is sometimes called, the main hold, is 
the hold which will take the longest period of time to load or dis- 


end of the hatch and the ship’s gear at the other. From a rapid 
working point of view the best all-round results are obtained by 
working the cranes to shore and the ship’s gear overside. This 
has the effect of minimising congestion on the quay, as frequently 
happens when fast-working cargo is being worked ashore by two 
purchases from one hold. (The practice of using two purchases 
in one hold, one to shore and one overside, is known as ‘‘ double 
banking the hold ’’). 

Whatever means are used to increase the number of gangs and 
purchases in the hold, however, it may be said that the tonnage 
result is rarely in direct proportion to the number of men employed 
or to the number of purchases used. In some exceptional cases 
where large holds are being worked and suitable cargoes are being 
discharged, e.g., bags of flour, the tonnage may be doubled by 
using two gangs and two purchases instead of one of each, but in 
general the application of a second gang and purchase, in general 
cargo work, may only be expected to produce an increase in the 
aggregate tonnage of from 60% to 80%. A third purchase would 
probably bring about a 40% improvement. 

Another method of increasing tonnage is to use ship’s gear to 
work from hold to ship’s deck or vice versa, and quay cranes from 
ship’s deck to quay or vice versa. This method is sometimes used 
to get the best results from cranes with fixed jibs. 


Lert.—Tomatoes being dis- 
charged from ‘tween deck. 
To avoid damage to fragile 
packages a pitch has been 
cleared on hatch boards of 
lower hold which forms 
ceiling of ‘tween deck. Note 
freedom from damage. 


Ricut. — Road 


vehicles 


waiting their turn to be 


struck. 


charge. Usually it is the largest hold (Number 2 in most 
general cargo ships). This is not always the case, however, for 
sometimes it is not the size of the hold which affects the issue, but 
the difficulties likely to be encountered in the loading or discharg- 
ing operations in a smaller hold. 

[he ideal would be to-finish all the holds at the same time, but 
the differences in the sizes of the largest and the smallest holds 
are normally so great that this would prove to be uneconomic. 
The object of the ship workers should be, therefore, in wharf 
language, ‘‘ to go’’ for the controlling hold and work the others 
as economically as possible, making sure however that all the 
other holds finish at the same time as or before the controlling 
hold. 

‘he obvious ways of going for the controlling hold are (1) to 
w rk longer hours, (2) to use more gangs and more purchases or, 
(§° to employ both methods by working longer hours and using 
nore gangs and more purchases. 

Vhichever of these methods is employed it may be safely said 

1 t the result will undoubtedly be an increase in output and a 
‘uction in the number of days taken to load or discharge the 

d. 

\t the same time, however, it must also be said that the addi- 

1al tonnage worked will rarely equal the additional man or 

chase hours applied. 

-onger hours generally mean night working, which is rarely 

ductive of tonnages which equal those produced during day- 

it hours. This applies particularly to work undertaken after 

1 dnight. In addition, night working increases the opportunities, 

| therefore the temptations, to pilfer. 

Various methods are employed to increase purchases and gangs. 

hen ships are at quay berths equipped with quay cranes, the 

st usual and obvious method is to work a quay crane at one 


In comparison, it will be found that the cost per ton of working 
the cargo by these methods in the controlling hold will be much 
higher than in the other holds where work has proceeded in normal 


hours on a one-purchase basis. (It is not unusual to find that 
probably one other hatch has received special treatment). But 
the yard stick of the value of increasing gangs and purchases is 
the number of ship days saved in port. If the cost of the special 
treatment is less than the value of the time saved, and it is most 
likely to be, then the extra cost is more than justified. 

In discharging ships a great deal depends on the thought pre- 
viously given to the loading of the ship. It is not unusual, for 
example, to find that the controlling hold, in addition to being the 
largest hold, also suffers from the additional disadvantage of con- 
taining the slowest working cargo. In respect of some cargoes, 
e.g., long girders and heavy lifts, this may be unavoidable because 
the hold may be the only one long enough to receive the girders 
and the only one fitted with heavy lifting gear, but in respect of 
others, e.g., metal pipes, there may be alternative holds. Where 
slow loading, and therefore probably slow discharging cargoes, are 
being loaded into the main hold, a careful search should be made 
of the engagement list at the loading port for fast loading cargo 
which could be loaded into the main hold as top stowage, to com- 
pensate for the time lost stowing slow loading bottom stowage. 
Where fast loading top stowage cargo is available only in limited 
quantities, care should be taken to ensure that it is reserved for the 
controlling hold, and not thoughtlessly loaded into a smaller hold 
over which more time can be spent loading difficult cargo without 
delaying the completion date of the vessel. (The practice of load- 
ing bulky, light, fast working cargoes to take up space is known 
colloquially as ‘‘ blowing out the hold ’’). The effect of loading 
a ship in this way is to make discharging a faster and relatively 
simpler job. p 
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Improvement in Turn Round 

Practically all organisations engaged in a port, Shipping Com- 
pany, Stevedores, Master Porters, Pilotage Authorities, Boatmen, 
Customs Authorities, Port Authorities, Lighterage Firms, Tug 
Owners, Railway Companies, Road Companies, etc., have a part 
to play in promoting the speedy turn-round of ships. In this 
chapter we have been mainly concerned with the inboard operators 
and the quay staff responsible for the operations directly relating 
to the loading and discharging of ships. Often they are members 
of different organisations, but as far as loading and discharging 
are concerned they are so inter-locked as to require considering 
together. They can promote ship turn-round by (1) planning 
their work in co-operation with one another before the ship.arrives; 
(2) maintaining the closest co-operation between ship and shore 
at all times; (3) ensuring that the ship will make a flying start both 
when she arrives and on each succeeding day—in some ports this 
is brought about by employing riggers to get the ship ready before 
the stevedores and shore labourers arrive to commence work; (4) 
correctly deciding which is the controlling hold and going all out 
on it; (5) correctly rigging the ship and thereafter changing it as 
little as possible. Nothing is more productive of delays and more 
dispiriting to stevedores and quayside labourers, than frequent and 
unnecessary rigging and re-rigging; (6) ensuring that there is 
efficient and sufficient cargo-handling gear, i.e., three sets per 
purchase (this does not refer to quick release gear); (7) 
ensuring that the correct cargo-handling gear is used. It 
is frequently found that gear is not changed to suit different 
cargoes merely from indifference or sometimes from ignorance; 
(8) keeping the pitches clear; (9) ordering gangs, cranes and plant 
to time; (10) placing wagons accurately and punctually; (11) en- 
suring that instructions are received to time; (12) ensuring that 
Customs formalities have been carefully observed; (13) ensuring 
that cargo is properly stowed in the transit shed; (14) ensuring 
that every move is organised before it is due to take place; (15) 
studying the documents carefully, particularly the stowage plan. 


Pre-Stowage 


During the war the practice of pre-stowing general cargo was 
developed. Apart from its strategical importance, it had the great 
merit of enabling the export quay staff not only to plan their shed 
but also to control the arrival of the cargo in the transit area. This 
was rendered relatively simple because the shippers were usually 
a limited number of service depots, with which arrangements could 
be easily made. Nevertheless, the idea is worthy of the closest 
study, for its application to civilian practice where it has not 
already been applied, would result in cargo arriving at the quay- 
side as and when required according to its stowage in the ship. 
Apart from the relief this would afford to land conveyance, it 
would ensure that the ship got the cargo wanted when it was 
wanted. At present much stowage takes place on an ad hoc 
basis which necessitates the Chief Officer picking out the cargo as 
he wants it, from what he can see in the transit shed and what he 
has been advised has arrived. This is likely to result in cross 
leads, make-shift stows and delays to ship turn-round. 

Often this method is dictated by expediency, for it will be 
appreciated that pre-stowage is not possible unless the cargo has 
been completely booked before the ship arrives, a state of affairs 
which occurs with frequency in civil practice only during busy 
spells and then is confined usually to regular shipping lines. Even 
when circumstances are propitious, however, pre-stowage is often 
opposed on the grounds that it does not enable the Master or 
his Officers who are, of course, most qualified to know the 
characteristics of their ship, to exercise sufficient control over 
stowage arrangements. Cargo Superintendents, however, are 
usually sufficiently familiar with the ships they operate to prepare 
a pre-stowage plan which could be easily adjusted to meet the re- 
quirements of the Master and his Officers. Most ships spend some 
days discharging before they can commente loading and are thus 
provided with a margin of time during which alterations can be 
discussed and the necessary re-organisation and alterations made. 
It is also sometimes argued that pre-stowage is wasteful of freight 
space because it cannot be sufficiently accurately planned to take 


up broken stowage and to fill in the odd spaces which occur in the 
holds. This is an argument which, if accepted, can be turned in 
favour of pre-stowage, for it provides the element of elasticity 
which pre-stowage is often accused of lacking. Another draw- 
back advanced is that pre-stowage restricts the possibility of 
valuable last-minute bookings. Apart from the possibility dis- 
cussed above of making pre-stowage sufficiently variable to permit 
of last-minute alterations, the value of such bookings where they 
are lost must be measured in terms of ships turn-round and all- 
round efficiency. Attention has already been drawn to the fact 
that although inboard and outboard operations are inter-locked 
they are, in many ports, controlled by at least two separate 
organisations. It is a characteristic of pre-stowage plans that 
although they are prepared by the inboard organisation the most 
important direct benefit is enjoyed by the quay staff although it 
cannot be too strongly emphasised that efficient quay work in this 
respect has a most important, probably a major, influence on ships’ 
turn-round. It is likely that if this aspect was more widely appre- 
ciated much of the opposition to pre-stowage would disappear. 
Summing up it may be said that in circumstances where it can be 
applied, pre-stowage if properly used can play an important part 
in helping to produce efficient port operating and speedy turn- 
round. 
(To be continued) 


The four illustrations have been kindly supplied by the Port oi 
London Authority. 








Tyne Improvement Commission 


Chairman’s Speech at Annual Meeting 


At the annual meeting of the Tyne Improvement Commission, 
held in Newcastle on the 18th of last month, Mr. W. A. Souter 
and Mr. Alfred Raynes were re-elected Chairman and Vice- 
Chairman respectively for the ensuing year. 

In his speech from the chair, Mr, Souter said they entered a 
new term of office with a certain amount of confidence because 
both their general merchandise trade, and also their coal ship- 
ments, had been showing some improvements. Throughout the 


- war and post-war period, they had surmounted many difficulties 


and overcome many obstacles, and in doing so, had not only 
maintained financial stability but had effected a considerable 
reduction in their debt. World conditions were still far from 
normal and the future was still uncertain, but he felt fairly con- 
fident that they would emerge successfully from whatever further 
difficulties might confront them. 


Quick Turn-Round Essential 


To assist the export drive their chief task must be the quick 
turn-round of shipping; that was a matter to which their respon- 
sible officials gave the closest attention, and they acted in the 
closest collaboration with the departments of the Government 
concerned and committees of officers which had been set up by 
those Government departments. The problem to be faced, how- 
ever, was not solely connected with ships; it also concerned the 
problem of road and rail transport. In that respect the Parlia- 
mentary Secretary to the Minister of Transport recently stated 
that the North-East Coast was likely to be one of the danger 
spots this winter. As far as the Tyne was concerned, their utmost 
endeavours would be made to relieve the danger. 

The supply of wagons had been ‘prominently mentioned; they 
had quite a good stock of wagons for internal user on their dock 
estates, and they were adding to that stock whenever possible in 
order that there should be no hold up of goods in the docks, 
which might delay shipping. In that way they could make a 
great contribution to a quick turn round. The solution did not, 
however, remain entirely in the Commissioners’ hands, and it w2s 
necessary that their tenants on the dock estates and other users 
of wagons should co-operate in the discharge of goods from dock 
wagons in order that those might be returned to circulation. 
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ontinuing, Mr, Souter said: ‘‘ I consider it is unfortunate that 

incidence of the five-day week is holding up the general 

k turn round and full employment of wagons. Transport 

bably comes next to coal in importance, and if this country 
is to pull its full weight, some way out of this difficulty must be 
found. If some solution in the case of inland transport could 
be achieved, as it has been in the case of coal, it would do much 
to assist the country in its present struggle.”’ 

Trade of the Port 

he latest available general merchandise figures show that for 
the first nine months this year they had exported 360,000 tons of 
general merchandise compared with 223,000 tons in 1938. That 
Was an increase over 1938 of 61 per cent. The volume was not 
quite so good as in 1946, when, for the nine months, their total 
exports were 426,000 tons, but he felt that the smaller volume in 
1947, compared with 1946, need not be regarded with any feelings 
of misgiving. 

[heir import trade for the same period showed a total in 1947 
of 1,400,000—a decrease of 325,000 tons, compared with 1938, 
but an increase over 1946 imports of 269,000 tons. That increase 
over 1946 was accounted for by grain, iron ore, timber, oils and 
various kinds of provisions. 

With regard to the coal trade, while the tonnage they were 
handling in 1947 was appreciably higher than in 1946, he pointed 
out that out of 53 million tons of coal shipped this year up to 


Port of London Authority 


Excerpts from Thirty-Kighth Annual Report 


The thirty-eighth Annual Report of the Port of London Authority 
for the year ended 31st March, 1947, records that the total net 
register tonnage of vessels that arrived and departed with cargoes 
and in ballast from and to British Countries and Foreign Countries 
and Coastwise, excluding naval vessels, but including vessels on 
Government service during the twelve months was 34,811,540 tons; 
17,201,052 net register tons of foreign and coastwise shipping (in- 
wards and outwards) used the Authority’s wet docks, including 
operational traffic on which dock dues were paid and 2,411,835 
gross tons were accommodated in dry docks. 

The tonnage of goods handled by the Authority, import or 
export, totalled 2,812,947 tons. 

Finance 

The balance of borrowing powers unexercised at 31st March, 
1947, amounted to £1,206,691 

The amount standing to the credit of the Stock (Redemption) 
Funds at 31st March, 1947, was £31,942. The Capital Redemp- 
tion Account now stands at £7,666,779. 

The following is a summary of the year’s working:— £ 
‘otul Revenue 8,541,059 

| Expenditure 5,893,361 
Balance of Revenue or his ee 2,647,698 
uct: Items appearing in Net Revenue Account 
No. 8, e.g., Interest on Port Stock; Stock Re- 
lemption) Fund charges, Income Tax, etc. 2,644,374 
nce (Surplus) for the year ies ies “ 
nce (Deficit) brought forward from 31st March, 
1946 


3,324 


552,454 


£549,130 


he General Reserve Fund amounts to £894,757 and is fully 
sted in Trustee Securities. , 
he amount standing to the credit of the Insurance Fund at 
March, 1947, was £544,149. 


Leaving to be carried forward a deficit of 


General 
he Authority’s programme for the restoration of cargo- 
dling facilities at the docks, including the reinstatement of 


the end of October, only 8,000 tons went to foreign ports as 
cargo, whereas they shipped “‘ foreign ’’ in 1938 a total of 
6,368,000 tons, while in 1929 the figure was 12,800,000 tons. 

‘We look forward to an early resumption of our cargo coal 
trade with foreign countries,’’ Mr. Souter proceeded, ‘‘ and I am 
glad to announce the appearance this week of two orders to the 
coaling stations. I have reason to hope that these orders are 
the precursor of the re-entry of the Tyne as a coal exporting 
centre. When the coal export drive is again a healthy industry, 
we will have one of our greatest bargaining factors with foreign 
countries under control. There is a world-wide demand for coal, 
and if we do something towards meeting that demand, we will, 
in return, be able to command produce which at present we are 
unable to purchase.”’ 

The National Coal Board, they knew, were making every 
effort to develop export trade, and the announcement the other 
day that certain British ships were to bunker on this side for the 
greater part of the round trip to Argentina, instead of taking so 
much United States coal, came as a welcome piece of news, On 
the Tyne they had all the requisite appliances to handle the 
bunkering trade, and to assist in the restoration of coal exports. 

They had also been constantly improving in many ways the 
appliances and equipment which their general merchandise trade 
required, and they could say that they had quays, warehouses 
and sheds with the most modern equipment. Major develop- 
ments would come at the appropriate time. 
transit sheds and storage accommodation, continued to be seriously 
hampered by the shortage of labour and materials. 

The same difficulty was experienced in giving effect to the pro- 
gramme of high priority works involving an expenditure of about 
£500,000 which it had been intended to carry out during the year 
as a first step in reducing the arrears of maintenance and dredging 
which accumulated during the war period. 

In July, the Admiralty requested the Authority to resume its 
responsibility as from 8th October for the locating and marking 
of wrecks in the area of the estuary within the port for which the 
Admiralty had accepted responsibility during the period of the war. 
Discussions between the Dock and Harbour Authorities’ Associa- 
tion and the Ministry of Transport having led to the conclusion 
that harbour authorities would be expected to accept their statutory 
liabilities to mark and remove war wrecks within the area of their 
jurisdiction and could not be relieved of their obligations in con- 
nection with such wrecks in the approaches to a harbour under 
the provisions of the Merchant Shipping Act, the Authority took 
immediate steps to safeguard navigation by placing additional buoys 
to mark the navigable channels and by warning mariners of the 
presence of obstructions and of the danger to vessels if taken out- 
side marked channels. 

As from 5th May, 1946, the percentage contributions payable by 
port transport employers to the Management Fund of the National 
Dock Labour Corporation, Ltd., were increased from 10 per cent. 
to 12} per cent. on the gross earnings of allocated workers and 
from 6} per cent. to 8 per cent on like earnings of weekly workers, 
the employers continuing to bear the cost of their contributions 
under the State insurance schemes in respect of the latter employees. 
On Ist September, 1946, these contributions were further increased 
to 15 per cent. and 10 per cent. respectively. The additional cost 
to the Authority of these increases was estimated to be about 
£55,000 per annum. 

At the beginning of the year the Cargo Losses and Damage 
Committee and the Pilferage Sub-Committee of the Chamber of 
Shipping of the United Kingdom expressed their appreciation of 
the efforts of the Authority’s Police Force to combat the pilferage 
of cargoes. The Force has continued throughout the year to take 
all practicable steps to safeguard property and goods in the docks 

The Authority has been in communication during the year 
with the London County Council as to the condition of the 
sewage effluent discharged into the Thames from the Council’s out- 
falls. The Authority has also placed before the Ministry of Health 
its views in regard to pollution of the river and the difficulties 
which it encounters in attempting to fulfil its statutory obligations 
to preserve and maintain the flow and purity of the river water. 








South American Ships for European Service. 


It is stated in the Souch American press that the Flota Mercante 
Grancolombiana $.A., jointly owned and operated by Colombia, 
Ecuador and Venezuela, has bought six additional ships from the 
United States in order to extend its service to European ports. 
Floating Dock for Copenhagen. 

Burmeister & Wain, of Copenhagen, are to buy a large floating 
dock from American surplus stocks in Germany. Lhe dock, which 
has a lifting capacity ot 16,000 tons, will be the largest in Den- 
mark, and, as it is almost undamaged, it can quickly be put into 
service, 

Oil Installation at Port of Sunderland. 

The oil installation at Sunderland Corporation Quay is shortly 
to revert to its pre-war function of bunkering oil-burning and 
diesel-engined vessels, Since the commencement of the recent 
war, the Petroleum Board has used the installation as a depot 
for lubricating oil, The Sunderland Oil Company, the pre-war 
tenants of the installation, have intimated that they are anxious 
to resume their tenancy and the bunkering of vessels. 


Historic Canadian Lighthouses, 


Known to mariners throughout the world, the hisioric light- 
house on Partridge {sland in Saint John, N.#., Harbour nas 
been in service for over 156 years. the lighthouse, which was 
erected in 1791, stands on the site of an old tort and is 127 feet 
above sea level. Beams of 100,000 candle-power, thrown by 
prisms in four directions simultaneously, are normally visible for 
17 miles, but have been seen 25 miles away. This year is also 
the 216th anniversary of the first lighthouse to be erected in 
Canada. This was a wooden structure built at Louisburg, N.S., 
in 1731. It was destroyed by fire and subsequently replaced by 
a modern granite building. : 


Ammonium Nitrate Cargoes at Cape Town. 


Following the recent disastrous explosions at Brest and Texas 
City, the harbour authorities at Cape Town, South Africa, have 
decided to extend the precautions under the regulations which 
vessels will need to observe when carrying ammonium niirate, 
and have issued the following announcement: “‘ Discharge of 
ammonium nitrate is restricted to between the hours of sunrise 
and sunset only, and work is to be stopped in sufficient time to 
allow the hatches to be covered securely and trucks or other 
vehicles to be taken away during daylight. The foregoing re- 
quirements in handling nitrate products will shortly be incorpor- 
ated in the Harbour Regulations.’’ In addition to the above 


restrictions, it is necessary for the ship to order and pay for a 
fire patrol during the time ammonium nitrate-is on board and 
during discharge. 





Royal Engineers ( Tn.) Port and Inland Water 
Transport Officers Association 


Over 200 members oi the Royal Engineers (Tn.) Port and 
I.W.T. Officers’ Association attended the first annual meeting and 
reunion at the Bridge House Hotel, London Bridge, on the 14th 
ult. War-time comradeship inspired many of them to overcome 
the difficulties of austerity travel, and most parts of the country, 
including all the large dock centres, were represented. 

The Chairman of the Association, Mr. E. A. Lewis, introduced 
the first President, Brigadier R. F. O’D. Gage, C.B.E., M.C., 
the present Director of Transportation at the War Office, and after 
expressing his appreciation of the honour of, becoming the Associa- 
tion’s first President, Brigadier Gage said how pleased he was to 
see the fine comradeship of the war years continued into civilian 
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New Quay at the Port of Narvik. 
The Swedish iron-ore company, Malmbolaget, is having a new 


quay constructed at Narvik by a Norwegian firm. It will be 
800-ft. in length, with a loading capacity for two 25,000 ton 
ships, and will cost several million kroner. This is the Company's 
third quay for iron ore, and it is hoped it will be ready for use 
in about two years time. 


Canal Carriers to be Decontrolled. 


Canal carriers whose undertakings were brought under Goveri- 
ment control during the war have been notified by the Minister 
of Transport, the Rt. Hon. Alfred Barnes, M.P., that control will 
cease as from January Ist, 1948. A similar notification has been 
sent to the Bridgewater Department of the Manchester Ship Canal 
Company. Except for the Bridgewater Canal, all the controlled 
canals are scheduled in the Transport Act for transfer on the same 
date to the British Transport Commission. Carriers, as such, are 
not included in the schedule. 


The Crosby Lightship, Liverpool. 

Following the successful development of Radar, the Crosby 
Lightship, Liverpool, is now considered to be unnecessary, and is 
to be replaced with a boat beacon. Announcing this at a recent 
meeting of the Mersey Docks and Harbour Board, the chairman 
of the Marine Committee, said that with regard to the recom- 
mendation as to the purchase of three 55-ft. boat beacons, it would 
be recalled that the board decided in January, 1946, to construct 
a beacon for the north-west station 8 or 9 miles beyond the bar. 
That had now been delivered. Their introduction of a port radar 
system would enable them to dispense with the Crosby Lightship, 
with a consequent reduction of maintenance. They now desired to 
obtain a boat beacon for that station and at the same time to pro- 
vide this larger and better type on the Formby station. To com- 
plete the scheme they needed a spare which could take up any one 
of the three stations. 


Exports from the Port of Liverpool. 

During the next few months it is hoped to complete at Liver- 
pool the shipment of what must be one of the largest single export 
orders placed in this country. Messrs. Metropolitan Vickers, Ltd., 
have completed the manufacture of 90 electrically-driven coaches 
for the Brazilian Railways, and these will be loaded to steamer 
by the 87-ton crane at Birkenhead. On account of their wide 
gauge, 5-ft. 3-in., the Mersey Docks and Harbour Board have 
constructed a special track to accommodate the coaches whilst 
awaiting shipment, which it is expected will be at the rate of six 
coaches per month in sets of three. Each coach weighs 56 tons 
and is 68-ft. 10-in. long, and a clearer idea of the magnitude of 
the order may be obtained by the realisation that the combined 
length of the coaches would almost completely fill every one of 
the 14 platforms of Lime Street Station. 





life. He hoped that the Association would provide a. means of 
obtaining recruits for the Transportation Supplementary Reserve, 
which will include Port Operating, Port Maintenance, I.W.T. 
Operating and I.W.T. Workshop Units. There might also be a 
unit of high-ranking officers available for staff duties if another 
national emergency arose. It was anticipated that official 
notification of the reconstitution of the Supplementary Reserve will 
be made shortly. 

To forward the objects of the Association a reunion will be h«ld 
in London every year. The possibility of holding other reunions 
in the provinces is also being considered and area secretaries ‘or 
Liverpool and Hull have already been appointed with a view to 
stimulating local interest and increasing the membership. Full 
particulars may be obtained from the Hon. Secretary, Captain 
J. H. Gabony, R.E., 8, East Sheen Avenue, London, S.W.'4. 
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Widening of No. 10 Dock* 


By DONALD HAMISH LITTLE, B.Sc., A.M.LC.E. 


(Continued fram page 183) 


Discussion 

Mr. D. P. Bertlin observed that the arch dam at the head of 
the dock, which was a temporary dam for carrying out the work 
inside, was a form of construction which had not been employed 
very often. There were two main advantages in constructing it 
in a semi-circular form, namely, that the reactions at the dock 
heads were normal, so that no special keying was required to 
take any side thrust, and that, as the reaction at any section was 
along the axis of the dam, there was no possibility of any tension 
being set up, so that a very slim section could be adopted. When 
Messrs. Nuttall put forward the scheme of a 5-foot wide dam, it 
was with those facts in mind, and Mr. Bertlin con:fdered that 
that design was perfectly sound. On the other hand, he would 
not dispute the Admiralty’s requirement of an extra 5 feet of 
concrete, as a large factor of safety was important. Moreover, 
the relevance of the slenderness-ratio arose. The analogy with an 

h dam design broke down because normally, in a permanent 

dam, the width at the bottom was much less than at the 
so that the wide portion of the dam was over a short span 
| the question of slenderness-ratio did not arise. 

(he sheet-piles were driven to within 2 inches; bearing in mind 

they were driven in the middle of the dock on a curve, that 
| a great deal for the foremen concerned. The importance of 
king the dam truly circular, so that no tension arose, would 
appreciated. 

With regard to placing the concrete, leaving holes in the dam 
for the explosives proved to be a rather difficult problem, be- 
cause the plan of raising the pipes as the concrete was formed did 
not prove satisfactory. If the pipes were drawn too quickly the 
holes became filled with concrete, whilst if they were not drawn 
quickly enough they stuck and became concreted in. The 
question of blowing the dam after the work was finished had been 
dealt with by Mr. James Lorimer,' who had suggested that the 
pipes should remain in, One difficulty in that connection was 
that fragments might be left over after the blowing, which might 
prove difficult from the dredging point of view; moreover, the 
pipes would be in the way during the concreting process. Mr. 
Bertlin considered that the best plan was to leave them out 
altogether, to concrete with large skips, and subsequently to drill 
holes for the blowing. The drilling was rather difficult, so that 
even that was not an ideal solution, but he believed that it was 
important to avoid interference with the concreting operation. 

He believed that the deposition of under-water concrete in 
quantity had been first practised in Germany, and had also been 
usc 1 occasionally in Great Britain; for example, in the construc- 

of the Dover train-ferry dock. A number of problems, how- 
remained to be solved. Mr. Bertlin’s experience was that 
method of using a skip with a skirt had proved to be the best. 
fe wished to endorse the view of facing concrete expressed by 
Author, who had mentioned that the results were quite as 
| -tactory if the idea of having a foot or so of facing concrete 
ront of the wall was not adopted. Mr. Bertlin believed that 
ractors would agree that, from the constructional point of 
’, facing concrete was far better left out. 
(On behalf of Messrs. Nuttall, he wished to thank the Author 
the kind remarks he had made in his acknowledgments. It 
due to the attitude of the Author and of the Admiralty 





* Crown copyright reserved. Maritime Paper No. 6. presented at 
the Maritime and Waterways Engineering Division Meeting of the 
Ins'itution of Civil Engineers on 26th November, 1946, and reproduced 
by kind permission. 

_ | “The Use of Explosives in Civil Engineering,” Instn. Civ. Engrs., 
Works Construction Paper No. 3 (1946). 
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had been able to carry it out in the spirit which had been men- 
tioned in the Paper. 

Mr. Cecil Peel observed that venting the floor instead of 
strengthening it to withstand hydrostatic pressure was a common 
practice in connection with dry docks founded on rock; but at the 
Royal Docks of the Port of London Authority, two dry docks 
which were founded upon ballast, as opposed to rock, were 
vented. In 1914, the Western dry. dock had been widened from 
56 feet 6 inches to 80 feet and lengthened from 408 feet to°575 
feet. He believed that the work had been carried out in a manner 
similar to that adopted at Devonport, by building a new wall on 
one side at the back of the old wall and widening the floor. The 
original floor, which was rather thin, was designed to sustain 
hydrostatic pressure, but the widened floor was vented with two 
rows of 4-inch pipes, 50 feet apart. Those pipes were fitted at the 
top with loose cap plugs, which were free to lift and allow the 
escape of water, but, needless to say, they had become completely 
choked up; they were quite dry and no water did, in fact, escape. 
He had had one opened up recently and had found that the water 
merely stood in the hole at floor-level, so that either the floor 
was continuing to behave as an arch or the pressure never really 
developed, possibly owing to leakage through cracks in the walls. 
As the King George V. dry dock, on the other hand, although 
the floor was made thick to withstand hydrostatic pressure, vents 
were provided, 50 feet apart, through the side walls, and in that 
case water certainly did come in; in fact, the 6-inch pipes ran at 
about half-bore. Flaps were provided, but, as was usually the 
case, the flaps did not act as such. The floor of the King George 
V. dry dock was 39 feet below the constant water-level in the 
neighbouring wet dock, and the water-level in the ground round 
the dock stood at about 15 feet above floor-level when the dock 
was empty and rose, when the dock was flooded, about 10 feet 
after a day of flooding. The ingress of water through the vent 
pipes was known to have brought in a certain quantity of fine silt, 
doubtless from the surrounding ballast. That emphasised the 
fact that, if venting were employed, at all events in alluvium, a 
proper and adequate system of filtration should be employed, as 
otherwise there would be a risk of loss of soil and consequent set- 
tlement. Therefore, if a dock was built in alluvium and was to 
be vented, it scemed best to vent it through the walls and not 
through the floor, as it would be very disadvantageous to lose 
soil from under the floor. 

The section of the new east wall at Devonport, shown in Fig. 3, 
appeared to be extremely heavy, particularly near the top of the 
wall. Would not it have been more economical to use a section 
more like that shown in Fig. 4 or Fig. 5 and to build brackets or 
counterforts within the trench to carry a longitudinal crane beam? 

Could the Author give some indication of the size (height, 
length and width) of the sections of concrete that were deposited 
at one operation, and state whether any particular methods were 
adopted at the joints? Were any expansion joints provided in 
the walls, and had contraction caused the construction joints to 
open up? That kind of thing usually happened and water 
entered, and it provided a very valuable form of vent. Was the 
surface of the set concrete keyed in any way’ Was it skinned or 
chipped? Mr. Peel had always considered that the best type of 
bond could be obtained by completely skinning off the surface 
and soaking the concrete, and then brushing cement grout into it 
before any new concrete was put in. 

With regard to the concreting of the dam under water, the tube 
mentioned by the Author appeared to have been used as a skip, 
but would not it have been better to use it as a tremie pipe, keep- 
ing the mouth of the pipe continually buried in the concrete and 
feeding down from the top? 

Mr. G. A. Wilson observed, with regard to the caisson stops, 
that the width of joint between the granite stones had not been 
given in the Paper; in the Singapore graving dock 3 inch was 
normal and } inch was used between the granite stones forming 
the caisson stop. The tolerance for the surface of the caisson stop 
was described in the Singapore specification as ‘‘ the thickness of 
one sheet of thin foreign notepaper ’’: actually 0.003 inch was 
used, and it was interesting to note that at the Devonport dock a 
30 per cent. increase in tolerance was allowed, 0.004 inch being 


specified. 
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the production of a batch of concrete every 3} minutes by one 
mixer working day and night for six days, was remarkable. The 
figures given in the Paper showed that, at the rate of 100 skips 
per shift, 2,400 cubic yards of concrete was deposited; but, from 
fig. 7, the quantity up to the construction joint just above low 
water, appeared to be 3,600 cubic yards, so that not only was 
the. job excellently organised, but it was almost magical in that 
particular respect. 

The most controversial aspect of the Paper was, perhaps, the 
thickness of the wall. The ground seemed to have been good; 
in one case 35 feet of rock had been taken out, and yet a heavier 
section of wall had been used than the one that had stood for 30 
years. At one period it was advocated in the Civil Engineer-in- 
Chief's Department of the Admiralty that the top of a dock wall 
could be widened to carry the crane track, and the bottom of the 
wall reduced in thickness if the dock were designed as an inverted 
arch, When it came to construction, the narrow base to the wall 
was usually ruled out, because in bad ground it certainly was dif- 
ficult to build; but it seemed possible that something on those lines 
might have been done or, alternatively, that the crane track 
might have been carried on a row of piles and a beam, as had been 
done on the west side of the dock at Devonport. 

The Author had stated that the heavy section had been adopted 
to prevent settlement of surrounding buildings, but from the slides 
there appeared to be no buildings of any importance in the 
vicinity. In any case, the prevention of settlement seemed to 
have been dealt with in an expensive way. 

The concrete mix (5 :2}:1) seemed unnecessarily rich. At 
both Singapore and Portsmouth, Mr. Wilson had built docks with 
an 8: 1 concrete, the specification providing for 8 parts of coarse 
aggregate to sufficient sand to fill the voids plus 12 per cent. and 
1 part of cement, which approximated to a true 8 : 4 : 1 concrete, 
as opposed to the enriched 6 : 1 concrete which the Author had 
used. Taking a present-day price of 39s. 10d. for the 5 : 2}: 1 
concrete and 36s. 3d. for the 8:4: 1 concrete, the use of the 
latter would represent a saving of about £15,000. In addition 
to the use of that rich concrete for the wall, 6 inches of facing 
concrete, with proportions of 2} : 14 : 1, was specified. The object 
of the facing to a dock wall was to provide water-tightness, 
wearing surface, and appearance, and Mr, Wilson considered that 
a 5: 23:1 concrete should be quite good enough to give a face 
which would stand up to those requirements. If a facing con- 
crete had to be used (in his experience it was a serious incon- 
venience in construction), he believed that a weaker concrete could 
be used in the main mass of the wall. In an Admiralty dock built 
recently at Colombo, the wall had been faced with blocks of 
about 2 feet cube, pre-cast, in 1 : 2:4 concrete. Those blocks 
had saved front shutters, and a very satisfactory finish had been 
obtained. : : 

Mr. Harry Ridehalgh observed that forcing up of the granite 
paving from the main body of the concrete was apparently a 
fairly common occurrence. During a recent discussion with the 
Author, it had been suggested that the water percolated gradually 
through the lower thicknesses of the concrete and built up a 
pressure-head under the denser granite or concrete paving, finally 
bursting it off. That difficulty might be overcome by abolishing 
the use of those pavings and building the whole thickness of the 
floor in concrete of a uniform quality. 

it seemed unusual that the width of a crane-track should deter- 
mine the width of a dock wall at coping-level. Apparently the 
crane-track on the other side was successfully carried on piles, 
and he considered that similar means might have been adopted 
for the new wall. 


The Author had stated that the profile of the wall had been 
determined by shipping requirements, and that the cantilever 
altar was one of its features. In the construction of the dock at 
Colombo, to which Mr. Wilson had referred, similar cantilever 
altars were used, and it was difficult to devise a satisfactory 
shutter. Eventually a rather complicated arrangement had to be 
provided, after a suggestion that pre-cast altars should be used 
had been abandoned owing to handling difficulties. 


Mr. Ridehalgh had always considered that the degree of 
accuracy with which it was attempted to dress dock sills was un- 
necessary high, particularly in view of the fact that sooner or 
later inequalities would arise in the surface of the greenheart and 
debris would be trapped from time to time between the granite 
and the greenheart. He knew of one or two docks which had 
been built with a greenheart face abutting direct on in-situ concrete, 
and in several cases recently rubber inserts had been provided 
in the caisson face abutting against pre-cast units; they were per- 
fectly satisfactory, so far as he was aware, and they would cer- 
tainly be less trouble during the construction period. 

Had any successful means been adopted for draining the crane- 
track and preventing corrosion? What was the reason for 
abandoning the sliding caisson in favour of the ship-type caisson? 
And did the cost given for the whole work include the cost of 
the caissons? 

Mr. J. H. Jellezt inquired whether, when the design was being 
prepared, it had been anticipated that any particular quantity 
of water would flow from the vents. In his experience, the 
engineer-managers—who were the functionaries who ran the pump- 
ing stations in Admiralty dockyards—always looked askance at 
the entry of water into docks on a scale which might involve 
them in running the drainage pumps for any considerable period 
of time. 

The Author had stated that the functioning of the non-return 
valves, after six years of existence, appeared to be rather doubtful, 
In view of that statement, were they being retained in the dock 
and put into condition again, or had it been decided to abolish 
them altogether? 

In view of the increased span across the entrance, it was clear 
that the horizontal arch carrying the sill must have required a 
certain amount of re-designing, and it would be interesting to 
know how that had been done, whether any increased depth of 
arch had been found to be necessary, and how far it had been 
necessary to cut into the old wall to secure an abutment for the 
new arch ring. A cross-section through the whole dock to illus- 
trate the position after the reconstruction had been completed 
would be illuminating as showing how the new width specified 
had been achieved, because, although it was stated in the Paper 
that the dock was to be widened in the barrel from 121 feet to 
151 feet, the distance between the new and the old coping-lines 
shown in Fig. 3 scaled only 22 feet 6 inches, instead of 30 feet. 
Could the Author give some indication of how the full new width 
had been achieved in the final dock. 

The widening of the dock must have increased very consider- 
ably the quantity of water requiring to be pumped for every 
docking, and, as the dock was being operated by the old pumping- 
station, presumably some increase in the length of the docking 
time had had to be accepted, unless new pumps to deal with the 
larger dock had been fitted. 

Mr. T. L. Coffin observed that, in view of the fact that about 7 
years had elapsed since the completion of the dock described in 
the Paper, it would be interesting to know how various features 
of the design had stood up during that period. On the Author’s 
suggestion, facing concrete had been omitted in many places, and 
it might be possible for him to state whether or not its omission 
had been justified by the course of events during the last few 
years. 

With regard to the demolition of the wall of the dam, the 
Author had stated that he did not consider that any real troub‘e 
had arisen from vibration or shock from the explosives. Had 
that been borne out during the course of the past few years? 

Mr. Coffin had been helped considerably by the excellent record 
drawings made by the Admiralty during the whole course of the 
work, which had enabled the trouble which arose on measure- 
ment through scrappy record drawings to be avoided. 

Mr. C, F. Armstrong observed that apparently trouble had been 
experienced in constructing the concrete arch satisfactorily, and 
further trouble in removing it. Did the Author consider that the 
cost had been justified? Most of the competing contractors had 
offered to construct the standard cofferdam with two rows of sheet- 
piling filled with earth, and he presumed they had good reasons 
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for doing so. Had the use of the concrete arch been found to be 
an economical idea, and would the Author recommend its use on 
another occasion? 

In Figs. 4 and 5 a salt-water magazine-flooding main was shown. 
Could the Author explain the function of that main, and state 
why one had not been fitted in the wall of No. 10 dock—or, at 
least, had not been indicated in the drawings? 

In Item No. 3 of the ‘‘ Order of Procedure ’’ (p. 178, Nov. 
issue), it was stated that the Admiralty was to drain the space 
between the south end wall and the caisson, and that the con- 
tractor was to drain the space between the dam and the caisson: 
presumably there was a good reason for that provision, and per- 
haps the Author would explain it. 


Mr. R. W. A, Fane observed that he had been particularly 
interested in the Author’s account of the construction and sub- 
sequent destruction of the cofferdam (179 and 183, Nov. issue). 
In 1937, the Admiralty had let two dock widening contracts, 
namely, that at Devonport to Messrs. Nuttall and the other, for 
a similar job at Gibraltar, to John Cochrane & Sons, Ltd. On 
the latter contract Mr. Fane had been made responsible for the 
construction of the temporary cofferdam, and he wished to make 
certain comparisons and ask two questions. 

The Devonport cofferdam appeared to have been founded on 
a rock bottom, whereas the Gibraltar cofferdam had been founded 
on a bed of silt about 15 feet deep, and it was largely for that 
reason that at Gibraltar a cofferdam of what had been described 
as the ‘‘ conventional ’’ type had been used, with two parallel 
rows of Appleby-Frodingham III piles, 34 feet apart, and three 
tiers of double 8-inch by 6-inch rolled steel joist walings. The 
walings were second-hand, having previously been used for 
Waterloo bridge. Normal tie-bars had been used, 2$ inches and 
3 inches in diameter, and the dam had then been filled with earth 
from excavations behind the dock wall. The original plan had 
been to fill the dam with rock and quarry debris, but eventually 
—largely with the object of saving time—the contractors had put 
in everything that they could find. All the walings and tie-bars 
had had to be put in by divers, and, although seven or eight 
divers were at work and considerable trouble was taken to make 
simple connections for the tie-bars, the construction of the coffer- 
dam was very slow and expensive. However, once built, that 
traditional cofferdam had answered the purpose extremely well, 
with surprisingly little leakage. When the dock was first pumped 
out and the cofferdam took the full load of approximately 40 feet 
of water pressure (at Gibraltar the tidal range was only 3 feet, 
whereas at Devonport he believed it was more than 20 feet), a 
very slight inward movement developed and the centre of the 
dam came in about 6 inches during the first three months; but 
it then settled down and no further movement occurred. A num- 
ber of holes were cut in the inner row of sheet-piles, to allow the 
muck filling to drain. Probably that drainage caused the move- 
ment. because the cofferdam was absolutely stable after the first 
three months. 

It was obvious from the Paper that Messrs. Nuttall had had a 
very ‘rying time with the blasting to remove their concrete coffer- 
dam whilst at Gibraltar no trouble had been experienced with 
the removal of the more conventional type of cofferdam. 

Ws it fair to say that the expensive decision to strengthen the 
conc ete cofferdam with an inner ring of concrete 5 feet thick over 
the ottom 25 feet in height was entirely due to the first sector 
of the main concrete dam being found to be faulty? Mr. Fane 
belieed that it was generally accepted that extremely good con- 
crete could be cast under water provided that it was cast in 
abso'utely still water. Possibly the rise and fall of the tide had 
caus-d a difference between the water-level inside the inner row 
of piles and that outside the outer row, resulting in some flow 
thro :gh the clutches of the piles. Presumably that accounted for 
the loss of cement and for the non-homogeneous concrete of which 
that sector of the dam was found to be made. What method had 
been adopted for keeping the water-level inside and outside the 
piles the same? Possibly some 12-inch diameter steel equaliser 
Pipe; put in by divers near the bottom through both rows of 
sheet-piles, with a flange on the inner side for sealing up, would 


have kept the water-level more nearly the same inside and out- 
side the dam, and so would have reduced the flow of water and 
improved the quality of the concrete, 

For demolition blasting it was generally accepted that a 
homogeneous material was essential, and he wondered whether 
the equaliser pipes or something like them would not have made 
it easier for the contractors to remove their dam; firstly, by giving 
a concrete of better quality, and secondly, by giving additional 
holes for the insertion of the blasting charges. 

From bitter experience he could endorse Mr. Bertlin’s remarks 
on the extreme nuisance value of a little facing concrete up the 
front to the contractor who had to do the mass concreting. 

Mr, J. A. L. Hooper observed that the work described in the 
Paper had been carried out in the heart of a busy dockyard, where 
space was very limited, and apart from the ordinary troubles of 
the job, that had entailed arrangements to fit in the traffic of 
materials—excavation going away and concrete materials coming 
in—with the ordinary work of the dockyard. Moreover, the work 
had been done at a time of re-armament, when the dockyard was 
very busy and contained many ships, some in full commission, 
with many men going to and fro all the time. That had made it 
very difficult to keep the work going at times, but the difficulties 
had been overcome. 

The blasting of the existing wall in so confined a space was 
also a problem, as much of the material was granite, which flew 
about considerably, and it could not have been done successfully 
without the use of torpedo-nets to catch flying fragments. 

There was a considerable amount of granite work at the 
entrances, as the two grooves necessitated the dressing of four 
watertight faces. Moreover, the old groove sills had to be re- 
moved from the bottom and up the sides of the west wall, and 
the new stones had to be inserted before the dressing was done. 
He had been rather apprehensive that, owing to the blasting, 
the joints of the existing concrete might become open and that, 
during testing, water might find its way round the back of the 
stones, or even lift the sill; but actually no leakage appeared 
round the backs of the stones, and the sill did not lift at all, 
although the entrance was very wide. That was due to the ex- 
cellence of the existing work, which had been done forty or fifty 
years ago, when the dock was built, and to the care taken in the 
cleaning and the mortaring around the new stones when they 
were set. 

The contractors had experienced trouble with the dam at the 
beginning, but they had had confidence in it and had felt safe 
in working behind it—a very important consideration when a 
large number of men were working in a deep trench. 

There was a wide difference between the Larssen piles used 
on the outer side and the Universal piles used on the inside. 
The latter were used on the inside because they would be wanted 
for trench walings later; but, curiously enough, the cement found 
its way through the locks of the Universal piles and not through 
the locks of the Larssen piling. 

He believed that, given the same conditions, the contractors 
would use the same type of dam again, although admittedly it 
had cost more than had been expected. 

In conclusion, he wished to say that, owing to the difficulties 
of the work, the contractors would not have been able to finish 
it in time without the help of the Author and of the other dock- 
yard authorities. 

Mr. J. Collett Dickinson observed that rich facings to structures 
so frequently used by designers, might:— 


(a) in some cases, such as the water face of gravity hydraulic 
structures, serve a specific design purpose; 
(b) in some cases, such as surfaces subject to the action of 
high-velocity water, offer economy in material; 
(c) merely represent a waste of labour and material, accom- 
panied by high nuisance value in actual construction for 
a problematical return in appearance; or 
(d) in many cases represent bad structural design. 
In the interests of economy, if for no other reason, designers 
should examine very closely the purpose served by rich concrete 
facings in any particular design, Mr. Dickinson suggested that 
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such facings on the inner face of a gravity dock wall actually 
came under paragraph (d) above. 

The concrete mix used appeared to be unduly rich. If density 
were the object, it was often not appreciated how much could be 
achieved by the use of an admixture of ‘‘ crusher dust ’’ or ‘‘ rock 
flour.”” That method had been employed by Mr. Dickinson in 
reinforced-concrete under-ground reservoirs, with excellent results. 
The loss of strength was small and certainly would not reduce 
the strength of an 8: 4:1 concrete below that necessary in a 
massive gravity wall. 

It was interesting to note that the quoin stones were set on 
wooden wedges. That was the practical method; but would the 
Author state whether the specification had permitted the use of 
wooden wedges for that purpose? 


(To be continued) 


Runabout Crane Development for 
Dockwork 


An outstanding problem in industry to-day is how to meet the 
demands for increasing production with insufficient labour. This 
problem applies right through the manufacturing cycle, but is 
nowhere more acute than in arrangements for the transport of 
goods, either in the works, the warehouse or on the quay. Material 
handling can be defined as the lubricant of modern production, 
because efficient short-distance transport means more time-saving 
than probably any other mechanical aid. 

Efficient material handling depends on having the proper 
appliances for the job. Recognition of this fact has led to the 
development of specialised equipment to suit particular condi- 
tions, and where only one kind of material is handled it is often 
advantageous to use single-purpose appliances. But for handling 
a variety of loads in widely different circumstances, and more 
particularly on the quayside, an appliance must have the maximum 
adaptability. This requirement is well met by the electric run- 
about crane, capable of lifting a load any height from a few 
inches to several feet, transporting it and then placing it exactly 
where required—all without man-handling. The high lift 
facilitates the loading of railway wagons and road transport and 
provides for stacking. 

The 10-cwt. ‘‘ Mynne’’ electric run-about crane, introduced 
by C. H. Johnson (Machinery), Ltd., Adswood Road, Stockport, 
Cheshire, has been developed for handling miscellaneous loads 
by dockers and other classes of labour normally employed for 
heavy handling. Special attention has been given to simplicity 
of operation and safety by making the working parts robust and 
fool-proof, at the same time providing accessibility for main- 
tenance. A feature of the unit is its manceuvreability. 

As will be seen from the illustration, the unit consists of a jib 
crane mounted on a 2-ton long-wheel base “‘ Electricar ’’ truck, 
manufactured by Crompton Parkinson, Ltd. With a load of 
10-cwt., the maximum permissible radius of operation is 9-ft., but 
the radius increases with lighter loads, and 6-cwt. can be handled 
at a radius of 13-ft. Safe load and radius indicators of the drum 
type are fitted to the carriage king posts, to be easily visible 
from the operator’s platform. The maximum overall height of 
the jib is 15-ft. 6-in. and the minimum clearance height 6-ft. 9-in. 
Maximum ground to hook height is 13-ft. The speed of the unit 
is 44 m.p.h. Speed of hoisting is 60-ft. per minute. 

The crane, complete with truck, weighs 2 tons 12 cwt. Both 
the lattice type jib and the carriage are of welded construction. 
The hoisting machinery is enclosed in the carriage. A 2? h.p. 
totally enclosed motor drives the hoist through a directly-coupled 
totally enclosed fan-cooled worm reduction gearbox. An electro- 
magnetic brake acts on the periphery of the coupling. The drive 
from the gearbox to the drum is through a pair of machine cut 
spur gears. The drum itself is of close grain grey iron, with 
machine cut rope grooves and deep flanges. It is mounted on a 
mild steel shaft running in ball bearing plummer blocks, 
Hoisting and lowering are controlled by a reversing drum type 
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controller with three steps in each direction. It is fitted with 
an in-built self-resetting circuit-breaker, which, in the event of 
over-winding, is tripped by a hoist limit switch attached to the 
jib cat-head and operated by a ball on the fall. 

The working parts are enclosed to ensure safety and exclude 
dirt and moisture, but, where easy access for maintenance is 
essential, the sheet-steel enclosure plates are fitted with quick- 
release fasteners. 

The jib is mounted on pivot bearings bolted to the king posts 
of the carriage, and its rear end is fitted with rope sheaves around 
which the luffing rope is arranged to form a double purchase. A 
hand wheel drives the jib luffing drum through a worm gear, and 
the drum is fitted with a pawl and ratchet. 





A 320 ampere-hour battery provides power for both the hoist 
motor and the truck motor. The battery is in two sections, fitted 
into sliding carriages, with roller bearing supports, to give 
immediate accessibility for inspection and servicing. 

A special feature of this crane unit is that the crane can readily 
be removed from the truck, which can then be used separately. 
To facilitate removal of the crane from the truck, the hoist motor 
is connected to the control cubicle through a special withdrawal 
plug, so that no permanent connections have to be undone. 

One full charge of the battery allows for about 10 hours’ oper- 
ation at a cost for electrical energy of about Is. 10d. at average 
British rates. 

An earlier type of a similar crane unit, designed primarily for 
operation by registered dockers who might not be familiar with 
the mechanism, has been operated with complete satisfaction for 
several years by a firm of stevedores at the Port of Liverpool. 
With about twenty crane units in service, between 30,000 to 
40,000 tons are handled each month. 

Eight crane units used in a factory and operated by girls, 
handled 146,000 tons of material during one year at a mainterance 
cost per crane of Is. per working day. 

Apart from providing for the efficient continuous handling of 
miscellaneous materials and packages, an electric run-about 
crane is a useful appliance for plant and machinery maintenance. 
When not required for this purpose, the crane can be removed 
and the track used for works internal transportation. 
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